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1    DEDICATE    THIS    VOLL'ME 

TO    MV    Fill  KM). 

GKOH(JE    T.    STK\  KNS,    M.D.,    Ph.D., 

AS    A     riMHITK    TO 
HIS    PERSONAL     INTWHtlTV     AND     (IKNKKAIi     S<'H(H,AKSHIP, 

ANI».    ABOVK    AM-.    TO 

HIS  ORKHNAL   INVESTRJATIONS    RESPE<T1N(J    THE 

CAUSATION    AND   CURE   OF    FUNfTlOXAL 

NERVOUS   DISEASES. 


PREFACE, 


Whate\t:r  of  merit  or  demerit  this  course  of  hectares 
may  possess  in  the  opinion  of  its  readers  oi*  critics,  it  must  l)e 
jonceded  that  it  differs  radically  in  arrangement  and  plan 
from  others  published  upon  this  department  of  medicnne. 

Tlie  first  section  tr(»ats  of  those  facts  (anatomical,  physio- 
logical, and  i)athological)  upon  which  the  science  of  cerebral 
and  spinal  localization  of  to-day  is,  of  necessity,  based. 

The  second  section  discusses  moi-e  completely  than  most 
works  in  this  field  the  various  steps  which  should  be  taken 
by  an  aspirant  in  ni^urology  during  the  (*linical  examination 
of  a  })ati(*nt ;  and  the  deductions  which  may  b(*  drawn  from 
the  fa<*ts  thus  elicited.  In  many  instances,  authors  liave 
given  a  very  incomplete  resume  of  this  field  or  have  omitted 
it  entirely. 

The  third  and  fourth  sections  treat  of  individual  diseases 
of  the  brain  and  spinal  cord.  Each  is  discussed  from  the 
clinical  standpoint  indi(»atcd  in  the  first  section,  viz.,  the 
localization  of  the  lesions  described,  as  well  as  the  recognition 
of  the  type  which  is  encountered. 

The  section  which  treats  of  "functional''  nervous  diseases 
will,  I  ti-ust,  receive  the  careful  attention  it  deserves.  It 
comprises  a  full  resume  of  the  researches  of  Dr.  George*  T. 
Stevens  respecting  the  bearings  of  "eye-defect"  and  "eye- 

(V) 
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strain''  upon  the  (»ansation  and  cure  of  those  imperfectly 
understood  conditions.  My  own  observations  in  tliis  lit»l(l 
have  been  quite  extensive.  Tliey  lead  nie  to  fully  indorse 
all  that  has  been  claimed  by  this  author.  I  can  bi^ar  strong 
testimony  to  the  value  of  the  new  methods  of  examination 
and  treatment  suggested  by  him  for  these  distressing  and 
obstinate  maladies.  Like  oth(»r  delicate*  procedures,  they  can 
only  be  intrusted  to  skillful  hands,  w(41  vei-sed  in  tlu»ir 
intricacies  and  careful  in  respect  to  minute  details.  No 
other  treatment  has  ever  yielded  me  such  satisfactoiy  results 
in  severe  forms  of  epilepsy,  hysteria,  chorea,  iKMiralgia, 
heada<ihe,  insanity,  and  fun(*tional  vis(*(*ral  d(M'aiig<MiHMits. 
As  no  drugs  were  employed  by  me  in  many  of  thes(»  cases, 
the  relief  obtained  must  l)e  attributed  solely  to  tin*  method 
of  treatment  referred  to. 

Tlie  final  se(?tion  treats  of  electricity, — an  ag(*nt  which 
is  to-day  invaluable  in  neiu-o-therapeutics,  but  whi<'h  is 
seldom  if  ever  discussed  in  neurological  manuals.  To  this 
subje(*t  the  author  has  given  much  attention  for  some 
years  ])ast. 

A  glossary  of  neurological  terms  has  been  added,  in 
order  that  the  reader  may  not  grope  in  the  (hii'k  when 
uncertain  respecting  the  meaning  of  a  word  which  is  n<'W 
to  him. 

Much  time  has  been  devoted  to  the  condensation  of  the 
matter  presented  within  reasonable  limits.  To  deal  with 
an  extremely  difficult  and  somewhat  new  field  in  nnxliciiu* 
in  su<*h  a  way  as  to  bring  it  within  the  grasj)  of  thosi*  who 
have  devoted   little  (»r  no  attention    to  it,  and   at    the   same 
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nmv  to  avoid,  from  those  more  familiar  with  the  field,  the 
criticism  of  superficiality,  has  bet^n  no  easy  task.  The 
author  does  not  expect  that  his  attempt  will  prove  acceptable 
to  all.  An  experien(*e  of  fourteen  years,  however,  in  teaching 
me<liciiH^  has  governed  the  author  in  the  presentation  of 
this  field  as  he  deems  most  wise. 

To  those  who  have  attended  the  author's  lectures,  deliv- 
ered from  year  to  year  before  his  <»lasses  (either  in  the 
Medical  Department  of  the  University  of  the  City  of  New 
York,  the  New  York  Post-Graduate  Medical  School  and 
Hos])ital,  or  the  Medical  DepartmiMit  of  the  University  of 
Vermont),  mu<*h  of  the  matter  'here  contained  will  certainly 
be  familiar,  and  he  trusts  acceptable. 

The  labor  of  prei)aring  this  volume  from  scattered 
lecture-notes  has  been  greater  than  mi^rht  appear  on  a  cursory 
examination.  Many  of  the  illustrations  are  from  the  author's 
pencil,  while  others  are  from  original  photographs  of  his 
cases.  Most  of  the  (*olored  diagrams  incorporated  are 
similar  to  those  drawn  by  him  u{K3n  the  blackboard  before 
his  classes.  Colors  are  of  great  service  in  making  a  diagram 
clear  and  easy  of  (M)mprehension.  To  the  author's  mind, 
diagrams  in  this  special  field  of  nuMlicine  an^  of  greater 
utility  to  the  busy  practitioner  than  mieroscopie  sections, 
liecause  very  intricate  mechanisms  are  discussed  and  inter- 
pret<Hl  which  cannot  always  be  shown. 

Poilions  of  this  work  embody  extra<'ts  from  two  chapters 
upon  Diseases  of  the  Brain  an<l  Spinal  (/ord  in  the  third 
e<lition  of  the  author's  treatise  on  ''Surgical  Diagnosis." 
So!ne  other  portions    have  appe;;,rtMl  in   print  from   time   to 
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time,  ill  the  following  journals:  New  York  Medical  Jonrnal^ 
Medical  Record^  Archives  of  Medicine^  Journal  of  Nervous  and 
Mental  Diseases j  Medical  News^  Harper^ s  Monthly j  Medical 
Bulletin,  and  Medical  Iteqister. 

In  closing,  the  author  would  acknowledge  his  gi-eat 
indol)t(»dness  to  the  original  investigations  of  those  who 
by  th(ar  researches  have  been  the  sour(*e  of  much  valuable 
information  incorporated  by  Inm  in  this  work.  This  ac- 
knowledgment must  act  as  a  poor  substitute  for  frequent 
reference-notes,  which  are  precluded  on  account  of  a  want 
of  space.  A  bibliography  of  some  of  the  more  important 
works  and  monographs  on  this  field  to  which  the  author  is 
indebted  is,  however,  appended  for  the  benefit  of  the  readei*. 
Special  care  has  been  exiTcised  in  selecting  tlu^se,  as  far 
as  possible,  tVoin  sources  which  are  easily  a(*cessible  to 
American  readers. 

AMBROSE  L.  RANXEY,  A.M.,  M.I). 

156  Madison  Avenuk, 

Nkw  Yokk  City.  May.  isas. 
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SECTION  I. 


ANATOMICAL,    PHYSIOLOGICAL,    AND    PATHOLOGI- 
CAL DEDUCTIONS  RESPECTING  THE 
CEREBRO-SPINAL  AXIS 
OF  MAN. 


SECTION  L 


ANATOmCAL,     PHYSIOLOGICAL,     AND     PATHOLOGICAL     DEDUCTIONS 
RESPECTING   THE   CEREBRO-SPINAL   AXIS   OF   MAN," 

S^>ME  thirty-six  y<*ar»  ago,  by  a  preniattirc  cxplogion  of  gunpawdcr; 
an  iron  imr  three  and  a  half  feet  lonjr,  one  and  a  quarter  inches  in  diameter, 
and  weighing  thirteen  and  a  quarter  pounds,  wai*  shot  eunipletely  through 
H  man's  head  and  perforated  Inn  brain.  This  man  walked  up  a  flight 
of  stain*  after  the  aeeident,  and  gave  his  account  of  how  it  happened. 
Although  his  life  was  natunUly  despaired  of  fur  some  time,  he  devehtped 
wo  paralysis,  nor  did  marked  impairment  of  his  intellectual  faculties 
f<dlow  convalescence,  Kventually  he  recovered  his  healtii.  Twelve  yeart* 
elapsed  Udbre  his  death;  during  which  time  he  worked  as  a  laborer  on 
a  farm. 

The  "  American  crowbar  case '^  at  once  iM-eanu-  fflmous.  It  stiirUed 
the  minds  of  tlie  reading  public,  and  confounded  the  medical  fraternity. 
No  datis&ictury  explanation  of  the  reraarkable  features  of  the  case  could 
♦>e  given.  Some  prominent  mcibcal  men  pronounced  it  '*an  American 
invention/' and  laughed  at  the  j)o,ssil>ility  of  such  an  occurrence,  'Fhc 
•^koll  was  exhnmerL  however,  after  di^ath,  and  is  to-day  in  the  nie< ileal 
museum  of  Harvard  University. 

This  case  may  be  said  to  have  Ikh-u  the  stirting*point  of  a  new  e|)och 
ill  medical  science.  It  rendered  unttMiable  all  i)rc\ious  hypotheses  tliat 
UimI  lieen  tulvanced  regarding  the  orgnu  of  the  mind.  It  prove<l  con- 
clusively that  little^  if  anything,  was  known  at  thrit  time  respecting  the 
architecture  of  the  brain  of  man,  and  the  ftinetions  of  its  component 
imrts. 

Since  then,  a  large  number  uf  observers  havi'  pidilishcd  the  results 
of  various  forms  of  experiments  upon  aniinaln,  mside  with  a  view  (»f  deter- 
mining the  physiology  of  the  l^rain ;  but  for  some  years  the  conclusions 
drawn  ftrom  such  investigations  wen*  rontradictory,  nod  nothing  was 
deftnitely  established. 

We  now  are  aware  that  serious  defects^  existed  in  the  early  methods 
uf  restjarch.  Hy  great  ingenuity  these  have  l>een  gradually  eliminateiL 
We  owe,  liowever,  to  the  discoveries  of  Tiirck,  Fritsch  and  Hltzig, 
Waller »  Flechsig,  and   Uudden.  most  of  our  knowledge  of  neio  methodic 

•The  tlrist  t«u  pdges  of  this  ehiipter  ai-c  quoted  (with  many  important  mmilflcAtfoii* 
mtud  ■dfliiloTid)  rrnrn  an  urticle  contrlbatvd  by  the  author  to  Harper* $  Monthly,  Murcb, 
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of  renearch  wliich  have  simplified  the  study  of  the  nervous  system  during 
life  and  after  death.  These  methods  of  investigfations  have  settled  many 
points  in  dispute.  They  have  also  made  our  knowledge  more  accurate, 
and  in  accord  with  clinical  observations. 

The  last  decade  has  enabled  us  to  brin^j  many  of  the  results  obtained 
by  vivisection  into  perfect  harmony  with  pathological  data.  Those  who 
have  claimed  that  conclusions  drawn  from  experiments  upon  animals  are 
not  applicable  to  nmn  are,  to-day,  confronted  with  certain  unanswerable 
facts  to  the  contrary.  Nature,  through  the  agenc}'  of  disease  processes, 
is  constantly  performing  experiments  upon  human  brains;  and  the  symp- 
toms so  produced  may  be  recorded  during  life,  and  compared  with  the 
changes  found  in  the  brain  after  death.  Physiology  and  pathology  have 
thus  proven  valuable  lines  of  research  in  this  field.* 

To-day,  the  '*  crowbar  case  "  is  no  longer  a  mystery  to  specialists 
in  neurology.  Bullets  have  been  shot  through  the  brain  since  then 
without  loss  of  motion,  sensation,  or  intellect;  and,  in  some  cases,  they 
have  been  known  to  remain  buried  in  the  l)rain  substance  for  months 
without  apparent  ill  effects.  Five  3'ears  ago  a  breech-pin  of  a  gun,  four 
and  three-quarter  inches  long,  was  forced  into  the  brain  of  a  boy  nine- 
teen years  old,  through  the  orbit,  and  its  presence  was  not  suspected 
for  some  five  months.  It  was  discovered  during  a  surgical  attempt  to 
repair  the  facial  deformity-  that  resulted  from  the  accident.  Death  fol- 
lowed the  removal  of  the  foreign  body  from  the  brain  in  consequence  of 
inflammation  created  by  the  piece  of  iron,  or  possibly-  by  its  extniction. 
This  case  is  quite  as  remarkable  as  the  crowbar  case,  but  it  excited  less 
interest  in  neurological  circles  because  we  are  in  possession  of  new  facts. 

We  know,  to-day,  that  if  even  a  needle  be  thrust  into  one  region  of 
the  brain  (the  medulla  oblongata.  Fig.  1),  immediate  death  may  follow; 
while  a  crowbar  may  traverse  another  portion  of  the  organ,  and  recovery 
be  possible.  The  effects  of  injury  to  the  brain  depend  rather  upon  its 
situation  than  its  severity. 

In  the  light  of  our  present  knowledge  the  brain  must  be  regarde<l 
as  a  compoi<ite  organ:  whose  parts  have  each  some  special  function,  and 
are,  to  a  certain  extent,  independent  of  each  other. 

*  There  are  at  the  present  time  three  dihtinet  schools  among  the  experimental  phy- 
siologists respecting  tlie  8u])ject  of  cerebral  localization.  Ferrier  and  Munk  represent  a 
faction  which  strenuously  hold  the  view  that  the  cortical  gray  substance  can  be  mapped 
out  Into  areas  whose  limits,  as  well  as  their  individual  functions,  are  clearly  defined. 
Goltz  stands  at  the  head  of  a  school  which  denies  the  accuracy  of  these  views,  and  support* 
the  conclusion,  originally  advanced  by  Flourens,  that  the  brain  can  <mly  act  as  a  whole. 
Exner  and  Luciani  (in  common  with  their  followers)  occupy  a  ground  which  opj)06e8  very 
sharply-defined  boundaries  to  cortical  areas,  functionally  associated  with  the  various  senses. 
Tliey  believe  that  these  areas  overlap  each  other  to  a  greater  or  less  extent.  At  present, 
the  latter  view  seems  to  be  most  perfectly  in  accord  with  clinical  and  pathological  data. 
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One  tlmited  part  is  ess^jntinl  to  vital  processes;  lience  iU  deet ruction 
causes  death.  Auotber  [inrt  presidt*8  over  the  varicms  rnovt^meiits  of  the 
body  :  hence  panilysis  (^f  motion  is  the  reHiilt  of  det^tiuictioii  of  uny 
poni<iu  of  this  areii.  A  third  pnrt  enables  us  to  iippreciiite  toueh,  tern- 
perature,  and  pain ;  aiul  some  disturbance  of  thest  functions  will  be 
a{>[:iiiivnt  wbi-n  tliis  region  is  injured  or  diseased.  A  fourth  re«^don  pre- 
sides ovt^r  si^bt ;  disturUiiices  of  vi&ioti  may  follow  dis^eanc  or  det^triictiou 
of  tbi»  tiTvii,  ]n  8pitt"  of  the  fact  thut  the  evi^s  eseape,  In  the  same  way, 
itiiieH  und  hearing  are  ^^overnLHl  by  distiin't  poriionn  of  the  brain,  and  al,so 
tbe  «e ii«H'  o  f  tas^te,  W  h  e n  a  com bi  1 1  ed  ae  1 1  o n  o  f  d  i  Iferei  1 1 1  >a rt s  i  s  d ema  n d  ed 
— an  in  the  exercise  <»f  the  reason,  ju<lirjn en t,  will,  self-eontrol,  etr. — the 
knowledge  gaine<l  by  means  of  the  fti>eeifd  senses  ean  be  contrast  ed  and 
Innrome  food  for  tbonglit. 

The  skilleil  neurologist  can  determine  to-day,  in  many  caftcs.  by  the 
^yiiiptopis  exhibited  dining  Ufe,  the  situation  and  extent  of  dineaHe  pro- 
€5es»M;»  tlmt  an*  interfering  with  the  action  of  certain  partn  of  the  brain. 
45c  positive  is  the  infurination  thus  aifordcil,  iti  some  cases,  that  surgical 
€>perationa  are  now  performed  for  the  relief  of  the  organ.  A  jiatient 
who  had  Io«t  tlu'  power  cd'  speetdi  from  an  aeetiTnnlaltori  of  pns  witliin 
the  brain,  was  lately  cured  by  the  renioval  of  a  button  of  bone  from  the 
skuU  over  the  seat  of  the  pu^,  ancl  its  prompt  evacuation.  Epileptics 
who  siilfer  in  eon«*eqnenoe  of  brain-irritation  may  Bometime**  be  cured  of 
their  tits  by  the  meehanical  removnl  of  the  CRUse.  Paralysis  cnn  oeea- 
eioDldly  bo  alleviated  by  a  removal  of  blood  or  pus  from  the  surface  of  the 
hmin  through  a  lic>le  m  the  skull.  Oidy  a  few  month?*  ago  a  bullet,  which 
bulk  ♦►cell  *hot  into  the  head  cluring  an  attempt  at  suicide.  Ma^  removed 
A*oi]i  the  skull,  in  one  of  our  Itospitals^  by  means  of  a  eounter-opeuing-. 
Tbe  labors  of  Nuch  men  a*^  Meynert,  Notlnmgel,  Ferrier.  Flechpig,  Wer- 
nicke, Munk,  Luciani.  Exner,  riuircol,  and  others,  have  made  neurology 
u  science  that  would  excc»ed  the  coiuprebension  of  its  tnunders.  Our 
jiliiUty  to  localize  disease  within  the  substance  of  the  spinal  cord  is  even 
IDore  fHJsitive  than  in  the  case  of  the  braiji. 

When  we  consider  that  it  is  by  means  of  our  nervous  system  that  we 
tnoTe,  feel,  se<\  bear,  smell,  taste,  talk,  and  swallow ;  that  in  our  brains 
Are  stored  all  the  memories  of  past  events;  that  we  digest  and  assimilate 
uur  foiKi  partly*  by  the  aid  of  nerves;  and  that,  in  fs^ct,  we  perftirrn  every 
act  t»f  animal  life  b\  tlie  same  agency^ — the  utility  of  the  latest  infor- 
titalion  regarding  the  brain  becomes  apparent  at  once. 

The  nerves  are  but  telegrajdiic  wires  that  put  the  brain  and  spinal 
COTfl  in  diri*et  communication  with  the  muscles,  the  skin,  and  the  various 
Ofgatis  and  tissiies  of  the  body. 

The  nervous  centres  may  therefore  be  compared  to  the  main  otllces 
uf  a  lelegra[)hic  system,  where*  messages  are  being  constantly  received 
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and  dispatched.  Every  message  sent  out  is  more  or  less  directly  the 
result  of  some  message  received.  So  it  is  with  our  nerve  centres.  We 
are  constantly  in  receipt  of  impressions  of  sight,  smell,  taste,  hearing, 
touch,  and  other  conscious  sensations.  These  are  called  afferent  im- 
pulses. As  the  result  of  the  information  so  gained,  we  are  constantly 
sending  out  efferent  or  motor  impulses  to  the  muscles.  These  create 
movements  of  different  parts  of  the  body.  Respecthig  this  view,  Michael 
Foster  expresses  himself  as  follows :  *'  All  day  long,  and  every  day,  mul- 
titudinous afferent  impulses,  from  eye,  and  ear,  and  skin,  and  muscle, 
and  other  tissues  and  organs,  are  streaming  into  our  nervous  system  : 
and  did  each  afferent  impulse  issue  as  its  correlative  motor  impulse, 
our  life  would  be  a  prolonged  convulsion.  As  it  is,  by  the  checks 
and  counter-checks  of  cerebral  and  spinal  activities,  all  these  impulses 
are  drilled  and  marshaled  and  kept  in  hand  in  orderly  array  till  a  move- 
ment is  called  for ;  and  thus  we  are  able  to  execute  at  will  the  most  com- 
plex bodily  manoLMivres,  knowing  only  why^  and  unconscious  or  but  dimly 
conscious  ho\o^  we  carry  them  out." 

Sometimes,  however,  the  motor  impulses  sent  out  by  the  brain  in 
response  to  sensory  impressions  take  place  in  spite  of  our  volition.  Let 
us  cite  an  instance  in  the  way  of  illustration :  a  timid  person  sees  per- 
chance some  accident  in  which  human  life  is  possibly  sacrificed,  or  the 
sensibilities  are  otherwise  shocked.  His  feelings  overcome  hira,  and  he 
faints.  How  are  we  to  explain  it  ?  Let  us  see  what  takes  place.  The 
impression  upon  the  brain  made  by  the  organ  of  sight  creates  (through 
the  agency  of  s]>ecial  centres  in  the  organ  of  the  mind)  an  influence  upon 
the  heart  and  (by  means  of  vaso-motor  nerve  filaments)  upon  the  blood- 
vessels of  the  brain.  This  results  in  a  decrease  in  the  amount  of  blood 
sent  to  the  brain,  and  causes  a  loss  of  consciousness.  In  the  same  way 
persons  become  dizzy  when  looking  at  a  water-fall,  or  from  a  height, 
through  the  effects  of  the  organs  of  sight  upon  the  bniin. 

Again,  if  a  frog  be  deprived  of  onl}'  the  upper  part  of  the  cerebral 
hemispheres,  he  is  still  capable  of  voluntary  movement,  breathing,  swallow- 
ing, croaking,  and  all  the  other  manifestations  of  frog-life.  But  when  we 
observe  such  an  animal  with  attention,  we  shall  see  that  he  is  only  a  pure 
automaton,  and  that  he  differs  from  the  normal  frog  in  his  behavior  when 
left  to  himself  and  when  disturbed.  He  will  swim  when  placed  in  water, 
but  only  until  he  reaches  a  spot  where  he  can  safely  repose.  Then  he  re- 
lapses into  quietude,  evincing  no  desire  to  hop  (as  a  normal  frog  would 
do)  or  to  escape  from  his  tormentor.  livery  time  that  his  back  is  stroked 
the  frog  will  croak.  The  same  irritation  will  produce  the  same  result 
over  and  over  again.  Such  a  frog,  if  placed  upon  a  board  which  can  be 
tilted,  will  climb  up  the  board  (in  case  he  perceives  that  his  equilibrium 
is  endangered)  in  a  direction  necessary  to  render  his  position  secure. 
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Otherwise  he  remains  motionless.  Re  is  no  longer  a  fh>g  endowed  with 
the  normal  attributes  of  that  anininl  in  health.  He  does  not  attempt  to 
escsipe.  He  experiences  no  apparent  alarm  at  surround i tig  cilijects.  Hi» 
movements  can  be  predicted  and  repeated  again  and  again  at  the  will  of 
the  exf  tf>r.     He  has  been  trnneformed  into  a  machine  in  which 

every   fi  r  movement  can  l»e  traced  ilirectly  to  some  stimulatiug 

iiillueuc€  from  without.^ 
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Before  we  jjo  farther,  let  us  rxrtuiine  in  a  cursory  way  the  anatomi- 
CmI  eli*tn«^nl«  of  which  the  brain  is  composed.  These  are  pmctienlly  tlie 
mmxs^  in  all  animals  of  the  higher  grades.  We  cati  then  re\iew  the  grou[> 
tn^f  'tf  these  eU»tiicnt9.  and  study  some  of  the  structural  details  of  that 
orgmn  in  nmn.  Muny  of  these  have  buttled  all  attempts  at  investigation 
anlil  of  latr 

♦Tr  iLia  t»^li»rt*n  ^'  iHhbincHv*'*  or  automatic  art*  (whirh  ari*  fi:nvem<?tl  bf 

tJbMK  mpitiii  "Umt  i^titrlla)  «n<i  '*  ron^eioH*  volitional  acts**  (which  are  aJwaj?  uf  cor- 

^tical  uHgiu)  ia  not  prni>tTl>  reco^lzcd  by  6ome  ejcp«rim«^ntal  physlolofflsts.  I>r.  M,  Alien 
ha»  i*T3'  h*ii»ftllj'  *!ioWD  In  a  laic  article  on  speech  {Pritt4:eUm  ItfvUip)  that  this  dl»- 
liiiciloii  hel|;!ii  materially  t^  rt*coiiLile  the  uitagoutaUc  views  uow  Jneld  X>y  the  oppoatsntf^ 
ADd  •np^n>rUfr»  of  ccrvliral  locjillzAlfou. 
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We  may  start  with  the  statement  that  the  brain  consists  of  two  dis- 
tinct anatomical  elements, — brain  cells  and  nerve  fibres. 

The  number  of  brain  cells  in  the  cerebrum  alone  may  be  estimated 
at  many  thousands.  Each  cell,  by  means  of  its  nerve  fibres  and  the  pro- 
cesses that  sprino:  from  it,  may  be  considered  as  a  central  station  of  an 
electric  system.  It  can  receive  messages  from  parts  more  or  less  distant. 
It  can  dispatch  messafres  in  response  to  those  received.  Finally,  it  can 
store  up  such  information  as  may  be  carried  to  it  from  time  to  time  for 
future  use,  aflbrding  us,  at  the  same  time,  memories  of  past  events.  It 
will  simplify  description  if  we  consider  each  of  the  anatomical  elements 
of  the  brain  separately. 

THE    BRAIN    CELLS. 

These  are  placed  chiefly  upon  the  exterior  of  the  organ,  which  is 
thrown  into  alternating  ridges  and  depressions,  somewhat  like  a  fan  when 
half  closed.  The  ridges  are  called  the  "  convolutions,*'  and  the  de))res- 
sions  are  termed  "  sulci;*'  or  **  fissures,"  in  case  they  are  deeper  than  the 
rest.  The  gray  matter  upon  the  exterior  of  the  brain  is  called  the 
''cortex:' 

The  cerebral  corti»x  is  alone  associated  with  consciousness  and  voli- 
tion. Like  gray  matter  found  in  other  regions  of  the  organ,  the  cortex 
consists  of  brain  cells  and  a  cement  (formed  of  connective-tissue  elements) 
that  binds  them  together.     This  is  called  the  '^neuroglia.'' 

Masses  of  brain  cells  are  found  imbedded  within  the  substance  of 
the  organ ;  but  their  functions  are  less  well  determined  than  those  of  the 
cortical  gray  matter.  The  corpus  striatum*  and  the  o])tic  thalamus  are 
certainly  the  largest  and  perhaps  the  most  important  of  these  ganglionic 
masses. 

If  we  study  the  appearance  of  the  brain  cells  under  the  micro- 
scoi>e.  we  find  that  difi'erent  convolutions  of  the  brain  are  peopled  with 
cells  that  have  individual  characteristics  of  form  and  construction; 
hence  we  are  justified  (from  an  anatomical  stand-point  alone)  in  attrib- 
uting different  functions  to  individual  areas  of  the  cortex.  This  view  is 
sustained,  furthermore,  by  physiological  and  pathological  investigation. 
We  may  consider  each  cell  within  the  brain  as  possessing  an  individ- 
uality. Each  is  intrusted  with  and  controls  some  particular  function. 
Each  is  in  telegraphic  communication  with  other  cells,  and  participates 
constantly  in  the  growth  and  development  of  some  s])ecial  region  of  the 
body,  acting  in  harmony  with  its  fellows.  I^nys,  who  has  carefully  in- 
vestigated the  structure  of  these  minute  bodies,  says  of  them  •  '*  Imagina- 

*I  apply  the  terra  *'eorpus  striatum"  throughout  this  work  to  its  two  halves  (the 
caudate  and  lenticular  nuclei,  Fijr.  0)  collectively.  Many  of  the  German  authorities  em- 
ploy it  as  synonymous  with  the  caudate  nucleus  alone. 


THE   BRAIN"    CELLS.  ? 

Ikilt  Is  eoofounclcd  when  we  poDctrntc  intu  tliis  world  of  the  infinitely 
liltUs  vrhrre  wc  find  the  sanu'  infinite  tli\  t.sinns  of  Tuattcr  that  »«»  vividly 
itQiirpss  us  in  the  study  of  ihv  sidereal  worlfl ;  and  wiicn  we  thun  beiiuld 
th4*  mvsterioUA  details  of  the  organisation  of  an  anatonncal  element,  which 
Oft  1  tbeniselvef^  when   ni:i*rniiied  neven  luimlre^l  h*  eight  hundred 

ilir'  ,  ttud  think  thai  Uiis  snuie  anatomical  element  rejieutB  itself  a 

tliouitaridfold  throughout  the  whole  thickness  of  the  cerebral  cortex,  we 
camnot  help  being  seized  with  Lulmiratlon,  espeeiaJIy  when  we  think  that 
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l4»y».)     A  v-i  rhm 

ITk^Tf        li,    1  ttic 
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''  ,    '4JJI- 

|.l.fy<»!  tCr  .li.l   Ui   fCi.t't^Fll^lill!,^  ifiC    v.,rMKli.  j.^it-,  <■_>{    the  Crd 

I'iM'h  4if  thene  litth*  organs  has  il>  autont»my,  its  ii»iUvidti:ility.  its  minute 
orgnnie  Herip^ihility,  that  it  i«  nniteil  witii  it**  fellows,  that  it  partiei pates 
In  tli4*  common  life,  and  that,  aliove  all,  it  i^  n  silent  and  indefatigtdilo 
wark«>r,  dtecreetly  elalM»rating  thoi4e  n<»rvoni^  forces  t.f  the  i^sychic 
•rtivity  which  arc  incessantly  expended  in  all  directions  a*id  in  the  most 
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varied  manners,  according  to  the  dillerent  calls  made  upon  it,  and  set  it 
vibrating/' 

In  the  cortex  of  the  brain  we  find  the  brain  ceils  arranged  in  super- 
imposed strata.  The  number  of  these  strata  varies  in  different  areas  of 
the  brain  surface. 

Each  stratum  is  composed  of  cells  that  have  identical  shapes,  and 
whose  structure  is  apparently  the  same.  Delicate,  hair-like  processes 
are  given  off  from  the  body  of  each  cell,  many  of  which  subdivide  like 
the  branches  of  a  tree,  and  become  closely  intermingled  with  those  given 
off  from  neighboring  cells.  Some  of  these  processes  unquestionably 
serve  to  connect  the  cells  that  compose  the  various  strata  of  the  cortex ; 
others  serve  as  a  means  of  attachment  of  nerve  fibres  to  the  cells.  By 
means  of  these  processes,  molecular  movements  generated  within  any 
individual  cell  can  probably  be  transmitted  to  other  cells  in  the  same 
stratum  of  the  cortex,  or  to  those  composing  other  strata.  Thus  the 
different  layers  of  cells  can  probably  act  independently,  or  in  conjunction 
with  others. 

We  may  generalize  respecting  the  purposes  for  which  these  minute 
bodies  have  been  constructed,  as  follows  : — 

1.  Some  cells  are  unquestionably  capable  of  generating  nerve  force; 
just  as  the  electric  battery,  for  example,  generates  electricity  for  the 
purpose  of  telegraphy. 

2.  Some  are  designed  to  promote  muscular  contraction,  and  thus 
to  cause  voluntary  movements.  They  are  enabled  to  do  this  by  the 
nerve  fibres.  These  conduct  the  current  from  the  cells  to  definite 
muscles  of  the  body.  vVhen,  therefore,  from  any  cause  the  genera tinj^ 
power  of  motor  cells,  or  the  conducting  power  of  motor  fibres  is  inter- 
fered with,  we  have  a  sj-mptom  produced  known  as  '^  motor  paralysis." 

Tumors,  or  inflammatory  deposits  sometimes  press  upon  the  motor 
cells  to  such  an  extent  as  to  impair  their  function ;  inflammatory  con- 
ditions may  affect  them  directly,  and  cause  their  disintegration ;  blood 
may  escape  into  the  brain  substance  and  plough  up  the  delicate  fibres 
that  convey  the  impulses  to  the  muscles  (the  condition  known  as  ''apo- 
plexy"); and  many  other  pathological  conditions  may  derange  or  de- 
stroy this  elaborate  system  of  wires  and  batteries.  Let  me  impress  upon 
the  reader  that  paralysis  of  motion  is  not  a  disease,  as  most  people  sup- 
pose.    It  is  but  one  of  the  manifestations  of  disease. 

3.  Some  cells  of  the  cerebral  cortex  serve  as  receptacles  for  nerv- 
ous  impressions."^  Let  us  cite  some  examples.  At  birth  the  brain  may 
be  likened  to  the  sensitized  photographic  plate  before  it  has  been  ex- 


*  Disturbances  of  the  memory  may  often  prove  u  valuable  aid  in  localizing  the 
of  a  cerebral  lesion.    This  fact  has  ouly  been  utilized  of  late ;  as  new  facte  in  cerebral  phy. 
Biology  have  been  brought  to  light. 
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"^^ilied  to  the  action  of  tlir  lenses  of  the  camera.  Nothing  has  yet 
hufiU  recorded  upon  it.  It  may  &iil>t!ieqiiently  be  beautilled  or  difttigrured 
h\  tbi?  im|ireB8ionH  that  are  to  be  made  UjJim  it  from  without.  At  lirst 
thi'  vbibl  starois  stupidly  abunt,  nimble  to  appreciate  or  properly  inter[»ret 
thv  pictures*  thai  are  constaiitl^\  boin^  f»»rmed  upon  thu  retina  b}-  light. 
Uood  noises  frighten  it,  and  softer  sounds  fail  to  attract  it«  attention. 
1 1  liaH  tiot  yet  learned  to  determine  the  direction  from  which  a  soimd 
ct»isi»M,  The  appreeiatiun  of  dis^tanee  has  not  yet  been  acquired.  The 
tiny  handti  are  stretched  out  alike  at  remote  and  near  objects. 

Now  mark  tht*  change  that  occurs  when  sufllcient  time  has  elapsed 
to  allow  the  brain  cclh  to  accnmnlate  mt^nuirie^  uV  past  events  in  num- 
ber»  «nflicient  to  admit  of  ctmijjariHon  witli  each  other*  and  to  f<»rm  the 
hiiaU  of  judgment*  Tlie  child  soon  bcjafins  to  recognize  familiar  faces. 
It  IcsaniH  to  discriminate  between  th»'  voice  and  tf>uch  of  the  mother 
fir  nutfH*  ami  that  of  a  stranger.  When  only  a  few  wi^ckn  old  it  bc*i^in8 
lo  e^tiniftte  distance,  and  to  make  volmiUtry  ejforts  iu  gmsp  Burroundinsr 
objects.  Grndually  its  bmin  learns  the  meaning  of  articulate  KoundR.and 
by  naduciatin^r  such  8onnd«  with  definit«'  objects  it  acquires  a  knowled<re 
of  Iftngna'^e,  The  power  of  8pt*ech  is  developed^  later  than  the  knowl- 
edge of  language,  l>ecaui4c  the  complicated  movemi^nts  of  the  ton^'UCj 
li|>a,aod  palate  are  ditlieult  to  perform  ]>roperly*  and  also  liccnnse  articu- 
tutlnn  mu"*!  of  necessity  be  based  \}\mu  a  m<.'mory  oT  the  vation^*  sonnda 
emplovf^L  Thus  for  many  m  on  tits  the  brain  of  a  child  is  simply  re- 
ceiving and  storing  up  in  these,  wonderful  receptacles,  the  brain  cells* 
the  imprcMions  of  the  external  worhl,  that  re^ch  it  chiefly  by  means  of 
the-  organs  of  sight,  ."^meli,  hearing,  taste,  and  touch. 

Thr**e  factH  become  even  more  mysterious  than  they  might  at  first 
a|i{?c-]ir  to  the  reader  wlien  we  retlect  that  the  eye,  for  example,  teU*2Taf)hs 
thi?  otilime^  coloring,  and  other  details  of  ever^^  picture  (fueu^ed  by  its 
WfiB^m  upon  the  retina)  to  the  cells  iu  the  cortex  of  the  occipital  lobes  of 
tbr  <ii^rebral  hemispheres;  and  that  these  cells  retain  the**e  imj»re8sion8 
in  «nch  a  manner  that  they  can  be  recalled  by  a  voluntary  etfort  again 
sitid  agftin  as  memorlea  of  what  we  have  seen.  The  eye  can  thus  go  on 
tnking  photo^aphs  of  external  objectf=*  foi-ever  without  fear  of  losing 
wliat  it  ao  elaborately  duplicates.  We  have  positive  evidence  to  prove 
tile  accurae3'  of  tlieae  statements.  If  the  occipital  lobes  of  both  fiemis- 
plieres  be  deatroyed  in  animals,  the  sense  of  sight  is  lost  immediately, 
in  apiUs  of  the  fact  that  the  eyes  have  not  been  injured  by  the  operation. 
1  liAVt*   had   under  my  eare  several    |mttents  who   have  been   rendered 

•CUnlrjil  ob«orvBLl(»u,  lus  weH  a»  palholnglcitl  filMtktiefi  eo  {jO  ahow  that  In  ri£cht> 
Vsulnl  AtihjtcU  the  left  cerebral  tiomUpherc  U  more  tnilmntel}'  conoected  with  tbt>  eU»r«g« 
iif  Oieini»fl»'*  limn  the  rlirht  hemlfphtre,    Th!^  is  well  Dln^tmtrd  In  the  reported  eaaeAOf 
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total I5"  blind  in  a  lat<?ml  half  uf  eiwh  ove  by  brain*4bease ;  the  other 
hiilt'  returiiin!^  itfe  noruml  ij<)\^er  uf  vision.  It  In  oqually  well  proven  that 
the  meiiioriu8  of  our  uourtcious  pert't'iitioiiK  of  odors,  siuunds,  tattle,  and 
toucli,  are  stored  within  the  cells  ofditierent  ureas  of  the  eerebral  eort<*Jt, 
whose  limits  are  ai ready  detiririiiied  with  afj|in»xinjiite  aetHintcy,  The^c 
memories,  aij  we  all  know,  eau  be  reeiilled  at  will  with  nninijwiired  vi%id- 
tiesfl,  just  ad  picture  aller  picture  can  be  struck  off  the  same  negative 
when  once  maile  indelible  upon  a  ^lann  plate. 
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FlC.    3.— »StUH    ViBW   or    TK«    Bl<AlT«    Ol»    h\KH   SHOWING    t«K    AkKAS   OP    TKB  CeKBBRAI.   COM- 

voLifiJONs.  (Moditied  &liv,hiJy  froni  Ft-rrier  )  K,  Fissure  of  Koi;indo.  S,  FUsurc  ot  Syl* 
vius,  divided  intu  iis,  iwu  br.iricho.  I  (on  rhc  ^'►•♦ti'^'pa^fi'Cial  [ijtipcripr  parte«ai|  lobuHe). 
Advance  of  the  opi^tosiie  hind-lr-"'  -  ..  ^,  .lu.r.r,  •>  ,:  4  -  Mmrl  the  upper  ciirenifTy  of  *hc 
iiissiuri:  of  Rolandu).    Complex  ml  arm  and  of  live  mmk.  ai»  in 

fwintmin&;  a.  h,  c,  d  (on  rh«  -  .iml)  convolution},  tmhviduftl 

and  combined  movementa  ol  li,^  .,,.^^..  ^„..  -.,,,  ...  .;.*.  i,.j^ositc  hand:  v"^'"""'^''  '^^ovt- 
nicat^.     5  (ai  the  posterior  oKremiiy  or  ihc  itipcnor  trontal  cunvoluiioni  for- 

ward «r  the  oppoiiJK  arm  and  hand,     li  (on  the  upper  part  of  the  anteru']^>  inl- 

ing  frontal  [Atucrior  central]  cattvoiutiun)      Siipiniitlon  and  Hcjtion  of  the  ^.^  ,      --    -. ^-ifPi. 
7  (oh  the  roc«Jian  puriiun  of  the  lame  convuliiiionl       Retraction  mnd  clcvmton  q(  the  appo* 
tite  an«?lc  of  the  niMuf  h  by  mctn*  of  the  iryBumaiic  mu»c]c»      f*  <  lower  down  on  ihc  vjune  con-      ♦ 
-    '  ♦'   '         Kit  vat  ion  of  the  ala  n.-i>i  ind  upper  Up  with  depfcs^ioii  of  ih«  i    ^-     '  ■■    ►-*  the 
I  :      5*.  l*>  (at  the  inferior  extremity  of  the  *amc  convolutlont  Um  ti). 

Nts  modih  wilh  i»,  protTiuiofi;  and  10,  retraction  of  the  tornjue.—  1  i.*U. 

;.,  ,,..L>..,  ^».iion.      It  (between  •"*    "  '  '^'    'iferior  eitrcmity  of  the  .^-m.  n.l  „.  ,  .invo* 

lutiun)>     Kcl Taction  of  the  up  1'  '  the  maulh»  the  head  iin  j  unc  «<de. 

Vi  {an  the  posterior  portioiih  vT  and  middle  fronial  c  1  he  eye* 

open  H-i-^^'  '►■■^  f.M-..l- -lii  ^'.     .  ■  ..^  .'^--'  fimcd  reward  ttr:  ...,,  '-       l-t^lJI 

(ceil:  ua^niar^iinal,  or  3U-  '  'ciii' 

pur*  jAf,  the  heail  and  -the 

oppoj.;-.  -,.._._ ,,-   J..,.,,.  -  ..,i,s,-:.    ,   -.,.,^   ,     ticaring).     Pcrricr,  :.:.„,_,,  ,  Ucca 

the  centres  of  t^^ato  and  arncii  1  l<'i>!  at  the  extremity  uf  the  tetuporo-ftpheltoidxi  lube,  iutd  fJUU 
of  touch  in  the  gynis  unciuatUA  and  hipfroc^cnpUA  luajur. 

ProfeBsor  Ferrier,  of  London*  has  niap|ied  out,  by  lueanfi  of  a  series 
of  experiments  u|>on  the  mcnikey  triljc  (the  nearest  apjtroacb  to  the  type 
of  man),  ft  ehurt  of  tlie  brain  which  shows  the  situation  of  certain  groups 
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af  oetU  or  **c*witr©s'*  in  the  eortex  tlmt  pn^side  o\^er  particular  fimcttons. 
Tlir  cut  introtlueed  (Fiir.  3),  nm\  its  desciiplivt'  text»  will  make  ftome  of 
ihi;  conchisions  of  tliis  aiitLior  intelligible  to  the  reader."^ 

Most  of  the  euncliiBions  of  tUU  iriv<?stigator  (excepting  those  relatttig 
to  the  %i8Uii!  fciitrew,  in  which  I  think  he  is  in  crn»r)  luivf*  heen  pftrtially 
varilied  U|kiu  int%n.  It  may  interest  the  reader  to  know  liow  these  inm- 
c!lttsioiss  have  be«!i  verified,  siiiee  vivisection  upon  the  human  race  la,  of 
COtirse,  iinp<i»Ail4e, 

In  the  first  place,  a  carelul  study  has  been  mnde  of  cai^eH  where 
KaUirr  has  performed  the  exjierinient  of  destroying  or  im|H*rf6Ctly  de- 
ve!opin&»  portions  of  the  brain,  and  where  an  op|K>rtunily  of  examiniui!: 
ibAt  organ  after  •lenth  has  been  aJforded.f  The  clinical  record**  of  such 
omBtA  have  been  eollecte^l  from  all  reliable  t^ources,  and  critically  ana- 
Wzed  by  competent  medical  men  (Charcot,  Ferrier,  Nothnajr*^!,  Weniicke, 
BroiuUit*ut,  Luys.  Hxner,  Spitzka,  Starr,  Seguin,  and  many  others). 

A|rnin,  a  hir^e  niimlter  of  Bubjeets  who  have  sulfered  amputation  of 
Hmliji,  and  who  have  survived  the  operation  for  »ome  years,  or  whu  have 
fD4inifest4?d  arrested  devehipmeiit  of  limb,  have  Ijeeu  made  to  Ixnir  indirect 
tcmtimony  to  tlie  nccuracy  *»f  tlie  farts  tmined  by  vivisection  and  puthu- 
lo^cai  research-  When  aiiv  i)art  of  the  liody  is  depriveil  of  exereise. 
It  will  w*ai*te  gradually  from  disuse.  On  thisn  basi«  of  reasoning,  Bourdon 
%nt\  others  linve  ^^ou^ht  tc*  determine  tlie  </entrea  of  motion  of  the  liudx^, 
by  exmminin<r  the  cortex  of  the  cerelmil  bemiapheres  of  such  suiijeets 
mt\/CT  de^ith,  with  a  view  of  det^rminiufj  the  existence  and  exact  seat  of 
Ittrophy  of  definite  irrou|)s  of  brain  ec^llj^. 

A  thirii  line  of  investijj^ation,  which  has  yielded  brilliant  results. 
ootisists  in  tracing  the  origin,  course,  and  ultimate  distribution  of  sepa- 
ntti?  bundles  of  nerve  fibres  within  the  brain  anil  spinal  cord  CMeynert, 
Klechi»ig,  Gudden,  Wernicke.  Spitzka,  Aeby,  Holler,  Starr,  and  many 
otbeiH).  Some  iinpi>rtant  discoveries  have  lanm  made  of  late,  which 
enJiMe  us  to  do  this  with  accunicy, — a  feat  that  was  impossible  b\  the 
older  meth<Kls  emphneil.  A  knowledge  of  the  peripheral  connections 
of  c<;rtaiu  gron|is  of  brain  cells  has  shed  nuieh  light  upon  their  probable 
Aiii€iioiis. 

Finally,  much  has  lieen  learned  by  a  microscopical  study  of  the  dif- 
fanpiit  layers  of  the  cortex  and  the  nerve-nuclei  witli  reference  to  the 

♦Th<»  xit'w  upbr)(l  liy  Ferrier  und  Muiik  that  the  corttciLl  urent  hiivp  difttlnet  Unci  of 
l|ciii«ftMt<fTTt  hM*  hefti  *)j»|Kw»fMi  l)v  Lui  iunl  mill  ExuiT,  who  tn^UcTe  tliaf.  the  ♦•iljuft**  of  thiw^ 
AFr«*  IM  aUy  Intoiyirh  other,  mud  mAuil'f>Ai  ic«ft  promtacatly  thjin  do  tholr  ecu- 

tnU  pi'i  'divMuiil  iKH'uJlttHtlcft  of  I'nch* 

tThiTptuiiy  of  mh'roir|*httU*:  i«iwchririiP,  which  hears  oomewhat  ui*ori  thih  rtcld,  hUU 
fair  Ui  ticcotiic  n  very  important  Hue  of  invi'Ati£^atiot)  re«pecllng  the  relutlorii*  of  certain 
pttfU  MUw  br»lii  to  iletltiUrly  n»cotr"i3E»*d  tmndlcft  of  fibre*  wlthla  the  ems,  ponij,  meduIU. 
•od  HiCltA]  cofttl.     His  tk»  vet  ill  lt«  tnfur}c>\ 
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parietul  lt>l>es4  of  eiu-li  luMJiiHphere)  prt*&ide  over  motion  and  the  metiiory 
of  all  motor  fiots  of  tlu*  I  i  ml  is  nud  body.  Tin-  u]i(*er  |)ail  governs  the 
It!g8  ehiellj,  tht^  initUllf  part  controln  tlu'  iijjper  extremity,  while  the 
lower  part  presfde.s  over  the  complex  trioveiaejits  of  the  toijjfiie  ami  lip-t 
neeessnry  to  sja'eeh.  The  meiuorii^s  of  mtiHeuhir  aets  are  firohnV^y  store*l 
within  tlie  eells  of  the  motnr  area.  It  is  also  prohable  tijat  ^iJiiu*  fnriiiH 
of  sensation  are  appreciated  l»y  the  smaller  cells  of  Ibis  urea  (Moeti. 
Tripier,  and  others). 


MQTOft  ^^SA 


XNW.  or 


^ec 


\BLE 


^Hl 


^^r 

?^<^  V 


xcuirtES 


^/V^l 


rAcn 


yj 


S£H$ATfp^S  or 

touchIfMn  ^ND^ 


pr£>» 


sn 


^f\EA" 


SYLVIAN  \    I 

r/ssuM£ 


Pics.  6.— a  Diackam  DK&tGMKi>  av  tmk  A^'THok  to  Iiu'sitmatii  tmu  pRnaARLB  Fi/xcnoNS 


The  limits  r»f  the»e  are*M*  must  not  he  inter^ireted  tiio  literally  by 
the  reader  as  a  bnsis  for  dia^iosis.  Each  area  prohahly  mer<j;e»  altnoe^t 
imj>ereeptil)ly  into  th«»se  which  lie  adjacent  to  it.  The  central  portion 
of  each  are  more  clearly  related  ta  special  fnnetionH  than  the  |R^ripheral 
portions. 

The  so-ealled  *Mnotor  area"  is  jiroliably  connected  not  only  with 
voluntary  iiawcular  contractions,  bnt  also  with  the  conscious  apprecia- 
tion of  all  tftinsory  imprcKsiuiUi  connected  tmth  the  muii*^fe*<  It  mi|;ht, 
therefore,  be  more  properly  desi^natetl  ajs  the  **^  muscular  areu/^ 
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4.  The  occipital  lotten*  \tri*^h\v  c*\  it  tlie  9*jn»t?  of  wight  autl  tiit^  memo- 
Hefi  of  aight-pietures  (Munk^  W\*rnk'kf^  juiil  otijers),  Tli*.^  rcT<»^nition 
of  (kmiliar  objects  by  the  eyes  *iepeiKls  on  the  at*tivity  of  the  cells  in  the 
cortex  *»f  these  lobe**.  Hallucinations  of  vision  point  strongly  toward  a 
tlisturbnnce  of  the  function  oi  the^je  eel  Is.  An  imibility  to  recognize 
iHmiluir  objectn,  nuch  as  faces,  letter**,  words,  etc.,  is  one  of  the  prooii- 
ntiit  syraptoms  of  disease  of  the  occipital  region,  }irovided  the  eyes  are 
rsipftble  of  performing  thc^ir  nonnal  funetlonw.  Colored  perceptions  ot 
ol^^H^li^  and  other  ocular  spectra  often  nccoiupaoy  Irritation  of  these 
lobes.  If  the  whole  of  the  occipital  lobe  be  not  destroyed,  the  unim- 
paired part  may  slowly-  aeenniubitt'  new  si*jht  memories,  aitd  the  sense 
ot  xMon  may  thus  be  slowh  rriiniiud.  Thin  has  been  proven  upon  tin* 
dog  by  Murik. 

5.  That  [>:ut  of  tlie  jiarirtai  lobes  wlui-h  is  not  umipit'd  by  spetial 
OBHtrcs  I  if  motion  is  probably  ass(»eiaied  witii  the  conHuious  perceptions 
of  Tarions  tactile  impressions  and  the  associated  memories  of  touch, 
teiiii)eratun%  degrees  of  pressure,  and  fmin. 

B.  The  frmporni  fuhps  are  the  prcibalile  seat  of  our  conscious  appre* 
elation  of  sounds,  odor^,  and  taste  (Ferrier,  Kussmatil,  Gudden.  and 
otbersij.  When  these  loltes  are  diseased,  the  memory  of  npoken  words 
mskV  be  obllterateil,  and  lialbieinations  of  hearvng  or  deafness  may  !>e  de- 
veloped. I  once  encountereil  an  interesthig  case  where  halbifinations  of 
tiuittU  (imaginary  o<lors)  existed  tn  eonse*pience  of  dineuse  involving  the 
9l|M»x  of  this  btU'.  Persons  who  have  UH*n  riuddenly  deprived  c»f  their 
ftbilHy  to  appreciate  a  (pn'-stion  whi'U  ?spnkiMK  but  wht»  would  reply 
pminptly  to  the  same  (pie**tion  if  wriltcn  kfore  their  even,  liave  been 
n?  J  Hurled.  In  «uch  the  memories  of  sound  have  lH?en  obliteratinl  by  dl»- 
ra****  of  the  temporal  1o1m%  but  the  mcmorien  of  tlie  form  and  meaning 
•#f  lett«*rs  have  remained  intact,  because  the  oceipital  lolx*s  were  not 
Invi^lviKi*  These  patients  can  sometimes  be  made  to  nptat  mcfdianieally 
wonl  upon  word,  in  a  parrot-like  way,  but  the  memorv  of  their  mi^aning 
tni"*  Lioni*  foiwer. 

The  fHfWer  of  npeech  (when  regarded  as  a  merely  mevhaufcat  i^v- 
ifrriimniH*'  seems  to  !«?  giivenied  by  the  inferic^r  frontal  convolution  and 
Uii*  3in*A  ailjaeenl  lt>   it  arotnid    tlie  lower   part  of  tin*    llssure  of  Sylviun. 


*  Frjrrltsr  rvrlglnnlly  plMied  Vbt*  v1(»uil)  pt^atrcB  lu  the  amjHtm  vonfulutiim  oJ' tlii^'  t*iirk-t4it 
k»tic  (Fl^*  4)'  I  *ai  Ifd  tr)  ht-Urvf  ttmt  MiU  h  mt  i*rror.  Tlils  serins  to  U*  iirovt?ii  t»y  m 
uistv»<4»  ftf  fttjw^n  eoHei't<^  tiiul  puhll«tied  by  StuiT  taal  Sriralii.  Wi-nilcki'  hae  also  Jntely 
•li>  '  ic  \i»iiil  rtbrtfe  [mw  IxTieath  lU**  t'ort4*x  i»r  the  unxuliir  tiyvm^  in  urtltT  to  reach 

till  »tirt**x-     This  4Ui*t*iviTy  helpt*  U>  explulu  Uu*  ♦•flVrt*  of  di-fitructjoa  of  th« 

su^uimi  g>rae  tipon  •.larht,  *k  tibt^ervtMl  by  FitHi^Tj  DuIUhk  liiitl  othfift,  Sl^fht  wo*  d«*, 
t/tnrft^  hy  vU*!*ic  observcrv*  pntlmhly,  by  tlMtiiiiK-c  done  U»  lmcU$  nf  ilbrefi  iyintr  tH.'ue«lli 
Ihe  rorUx,  rmibiT  ttuiu  by  «  ilc*«tt'uciloii  of  Utv  corticiil  fcUi»  ii]oni% 
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(Fig.  24.)*  But  it  must  be  remembered  that  our  remarks  are  usually 
called  forth  by  some  form  of  excitation,  such  as  a  spoken  question,  an 
impression  upon  the  eye,  or  some  form  of  irritation  of  the  sensory 
nerves,  as  in  the  case  of  pain,  tickling,  etc.,  for  example.  Disease  of 
this  limited  area  of  the  brain  surface  causes  patients  to  frequently 
interpolate  wrong  words  in  conversation,  in  spite  of  the  fact  that  they 
grasp  the  meaning  of  all  that  transpires  about  them,  and  have  the 
memories  of  past  events  perfectly  at  their  command.  Such  a  subject 
could  write  a  reply  to  any  spoken  or  written  question  with  perfect 
accuracy,  although  he  might  speak  it  incorrectly.  If  he  were  asked 
to  repeat  words  selected  as  a  test  of  coordinated  movements  of  the 
tongue  and  lips,  he  would  probabl}-  fail  to  do  so  with  his  accustomed 
facility.     This  subject  will  be  discussed  in  subsequent  pages. 

8.  That  we  are  endowed  with  memories  of  muscular  movements  is 
well  illustrated  b3'  a  case  observed  by  Professor  Charcot,  of  a  gentleman 
who  was  rendered  incapable,  by  disease  of  his  brain,  of  recognizing  either 
printed  or  written  language,  but  who  could  grasp  the  meaning  of  both 
with  ease  by  tracing  out  the  curves  with  his  fingers.  The  habit  of 
writing  had  impressed  the  mind  with  the  symbols  of  thought,  through 
the  agency  of  the  muscles. 

9.  Some  collections  of  cells  within  the  deeper  parts  of  the  brain 
(the  corpus  striatum  and  optic  thalamus  of  each  cerebral  hemisphere) 
are  probably  distributing  centres  for  all  impulses  that  pass  either  to  or 
from  the  cerebral  cortex. 

They  act  as  *' middle-men,"  as  it  were.  They  are  capable,  as  illus- 
trated in  the  case  of  the  mutilated  frog  previously  referred  to,  of  an  au- 
tomatic control  over  movements ;  but,  as  far  as  we  know,  there  is  no 
reason  to  think  that  they  are  associated  in  any  way  with  the  attribute  of 
consciousness. 

10.  The  functions  of  the  cerebellum,  the  pons  Varolii,  and  the  me- 
dulla oblongata  (see  Fig.  1 )  are  too  complex  to  be  fully  discussed  here. 
Their  cells  are  called  into  action  in  a  reflex  manner,  rather  than  by  voli- 
tion. There  is  reason  to  believe  that  the  cerebellum  is  an  ''  informing 
depot"  for  the  cerebrum  (Spitzka),  and  a  "store-house  for  nerve  force" 
(Mitchell).  The  medulla  oblongata  presides  over  acts  that  are  chiefly 
outside- of  the  domain  of  the  will;  such  as  the  beating  of  the  heart,  the 
worm-like  movement  of  the  intestine,  the  regulation  of  the  calibre  of  the 

♦Destruction  of  the  centre  of  Broca  and  the  Island  of  ReU,  seems  to  deprive  the  Indi- 
vidual of  those  memories  which  are  as8(K'iat«'d  with  tlie  proper  coordination  of  the  apparatus 
of  speech.  Such  patient*^  cannot  pronounce  words  which  they  ma}-  be  able  either  to  recog- 
nize by  sight  or  to  understand  perfectly  when  spoken.  The  substitution  of  wrong  words 
in  conversation  (paraphasia)  is  more  commonly  encountered  than  true  ataxic  aphasia 
when  the  Island  of  Reil  is  Involved.    This  subject  will  be  more  fully  discussed  later. 
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^iraiOels  to  the  wants  of  tlie  dift*erent  organs,  the  modifications  of 
Moorl^pressnre,  and  other  functions  that  are  essentially  vital. 

THE     NERVE     FIBBE8. 

We  now  enme  to  the  second  anatoraical  element  of  nervon?  tissues. 
If  we  pull  a  brain  apart  so  as  to  expose  its  central  portions,  wc  shall  be 
tihle  to  see  that  distinct  bundles  of  extremely  delicate  white  threads  com- 
pose each  *•  cms  eerel»ri,"  or  the  leg  of  the  hemisphere  (Fig.  1),  and 
that  the  ihoiuiurMl  filamejilH  which  form  each  bundle  diverge  within  the 
lietiii»|>hen*  an<l  pass  to  its  surface.  We  have  grounds  for  the  belief  that 
foch  of  these  tlirends  U'comes  united  to  a  <'elL 

These  atv.  the  nerve  tlbres.  Each  of  these  threads  is  iusuhited  by 
m  protective  covering  so  as  to  prevent  the  diffUs^icm  of  its  currents  to 
nther  fibres.  The  white  substance  of  the  brain  is  composed  exclusively 
of  llbres. 

Of  those  that  constitute  the  central  iK>rtion  uf  the  cerebrum,  one  set 
i$erve»  to  connect  the  cells  of  dilferent  areas  of  the  cortex  of  each  heniis- 
filiere  (the  *'nmof'iattHfj  fihreH^^),  These  do  not  cross  the  mesial  line  of 
tlie  skull.  They  alhjw  of  com[»arison  of  different  memories,  etc.,  and  are 
probaljly  essential  to  the  hnjker  mtmtal  faruUifn.  The  areas  of  sight, 
boarincT*  smell,  motion,  general  sensiliility,  and  taste,  of  each  cerel>ral 
lii  I  \  are   thu*i    brought    into    commuuieation    with    each   other. 

TL-  -  i  ^"^  will  he  disru^»4iM|  at  a  ^renh-r  Icntjlh  in  r<»iniet*ti*»n  with 
»pliasSa* 

A  Hceoud  "ii't  serves  to  join  the  eortie.il  <:elN  mT  liomMlo^ous  j^arts 
of  the  two  tkemis[)heres  of  the  cerebrum.  They  are  evidently  designeti 
to  promote  a  simtdtnneous  action  of  the  two  hemispheres  upon  corre- 
sponding (mrt*  of  the.  iKidy,  as  illustrated  in  rowing  a  boat  with  two 
haiidn,  swimming,  etc.  These  are  called  *''  commiminred  Jihren/'  (l^'ig.  *>.) 
K  third  set  comprises  those  fibres  that  pass  from  each  hemisphere 
uito  Lhe  spinal  cord.  These  are  known  as  the  ^^  peduncular  fihreg,*^ 
Imhvuub^  Ihev  helji  to  form  tht?  stem  of  the  brain,  or  tlie  crus  cerebri  (see 
Fig».  t  and  f> ). 

A  fourth  stjt  may  be  siu<l  to  comprise  those  fibres  that  are  associated 
dtrf«i*tJy  with  the  orgnfin  nf  itpeeint  sfjiii**\  the  nose,  eye,  ear.  tongue,  and 
•kill,     i!5ome  of  tliese  beb)ng  to  the  pecluneular  jrriui]i, 

Finally,  a  tlllh  set,  known  as  the  fornix,  serves  to  connect  the  corti- 
cal cells  of  the  temporal  lobe  of  each  cerebral  hemisphere  with  a  mass  of 
Ct*  l  deeply  within  the  corresponding  hemisphere,  knijwn  as  the 

0|.L  -  -:_  iimus.  The  function  of  these  peculiarly  arranged  fibn's  is  not 
ywn  determined  with  positiveness. 

We  have  alrea<ly  discussed  tlie  rohf  which  the  nerve  libres  play  in 
nneetiun  with  the  bniitr  cells.     They  are  the  channels  of  transmission 
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of  nerve  impulses.  Some  carry  impressions  of  a  sensor}'  character; 
hence  Iheir  currents  travel  from  i>eripheral  i)arts  to  the  cells  of  the  brain. 
Others  convey  motor  impulses  from  the  brain  cells  to  the  muscles. 


KiG.  6. — A  Diagram  Dksigned  by  thk  Author  to  Show  thk  Ornrkal  Akkangrmrnt  of 
THK  FriiKKS  op  iHE  ("ekbbro-Spinal  SvsPKM.  ( Modifjctl  from  l.andois.)  The  shaded 
portions  represent  the  collections  of  gray  matter.  ( >n  the  left  side  of  the  diagram,  the  tern' 
sifry  /ifirrs  o(  the  cms  are  traced  upward  from  the  spinal  cord  to  different  portions  of  the 
cerchium  ;  on  the  right  side,  the  utotorfihrfs  are  similarly  represented.  Numerals  are  used 
in  dcsinnatinj;  the  sensory  ami  commiisural  fibrt's :  the  motor  fibres  are  lettered  in  small 
type.  The  cortical  layer  is  shown  at  the  periphery  of  the  cereLral  section,  with  commis- 
sural fibres  (1)  connecting  homol'>KOUs  rcKion^  of  the  hemispheres,  and  associating  fibres 
(a.*.)  connecting  lifferent  convolutions  of  each  hemisphere,     c.n..  Caudate  nucleus  of  the 
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COvri'i  <TiiiAnf«:  t«  N.,  hniUniar  mucUui  M  ihe  same;  O.   T,,  omc   thalamus  of 


(he  lctler»  . 


'ic  fifth  vent  I ; 


i-'.vn  by  d<"'Tv 


AT'    not  vh-iwn  I  fiC'  P  ig 


thC(;r.<y  m-iitcr  oi   t^lc  [ 


DitfV?r©nt  ohsi^rvcrs  havi*  been  able  to  trare  the  crmrsi'  ancl  Ti'rmiiia- 
tioii<)  of  the  separate  Imuilleft  with  exactness  by  menn»  <»f  methods  lately 
difti-overed,  Niituri',  under  eertain  eonditionh.  makes  the  diHseetions 
iltiiiiig  life ;  niul  we,  alYt-r  dfath»  can  ©tudv  out  the  details  of  her  work* 
Iti  this  way  we  hnv«*  learuc<l  facts  tliat  \u\  hinnjin  diHseetion  ecmld  have 
di^termitieiL  The  dii?teovery  of  Tiirck  I  hat  tierve  llbres  dec^enenit^'  (as  a 
result  of  mal-tnitrition)  when  severeil  trcnn  tlie  nerve  cells,  euahten  ns  to 
invc^tijrate  the  rc^siilts  that  follow  destnietion  of  eertain  limited  areas 
of  the  cortex  of  man  by  disease  or  meehnnienl  injnry  When  sections 
nerofi8  «nch  a  brain  are  nnuic  anri  exaTuined  under  a  ^lass  (jiroifer  *itain- 
log  reagent*  being  emj)h>ved>  the  area  of  the  degenerated  libret*  Iks 
fome^  11^  elearly  ilepicted  from  that  of  healthy  brain  lilireH  h§  wonld 
Hn  Ink  «|i4it  »}ion  a  tabh*-elotli.  An  exaininulion  uf  Htneee»*Hive  fteetion?* 
tjoiiblra  tia  to  Iraee  the  course  \A'  tlie  tibres*  that  were  onginally  connected 
witli  the  cells  of  the  diJ^rjij^ed  nnni  t*>  Ihiir  (teripht^rnl  ronnertions.  Some 
yiairH  attrr  Turck^-^  oritrinal  |«i)hm\  Klerli^+i'T  opi-nod  nnother  field  of  inves- 
xS^liiHv.  He  showed  tliat  <liirinf^  the  development  of  tlie  embryo,  certain 
bundles  of  nerve  llbref^  in  the  brain  and  spinal  cord  l>eeame  oonif>letely 
fiirme<l  Ijefore  othern,  \\y  niean<t  of  sections  of  embryotie  brain*?,  lie  and 
hiH  foUowern  have  b(*en  !ililc  to  confirm  many  of  the  fact^  made  known  tc» 
lis  by  Tnrek'ti  metlMMJ.  Finally,  Giidden  has  hitely  proven  that  extirpa- 
tion of  the  eye  and  wime  other  orgaUH,  as  well  a.s  the  divisions  of  some 
ni*rve-tr«eli*.  in  tfir  newlydicirn  animal,  nre  f(j||o\vc<i  by  n  proxJnml  degen* 
enUioti  of  the  libn's  connected  witli  the  or^an  removed, 

bel  inc  remark  here  that  every  nerve  impulse  sent  to  tlie  bmin  doen 
not  tffirrl  ahnff  a  contintffttfs  ftbrr  to  reach  the  cell  of  the  cortrx  tlnit  is 
eaimbl^of  receiving  it;  and  the  Hrnne  luMs  true  of  nil  nii^tor  imptdHCJ^  ilis- 
imtelied  ft'om  the  brain  to  the  mus^cles.  All  impnlse»  are  pasi^d  frnm^eU 
Ic  '  "  '  iiicanft  of  connecting  fibres.  In  this  way  they  eventually  reach 
iL'  I  il  corU'x,  ju*ii  as  WHter-biickets  are  pn?iHed  up  a  ladder,  in  case 

ot  lire,  &o  nao  an  illustration  bornrwed  on  account  of  its  aptne&s.     The 
'       *  of  tbU  arranjrement  is  ttj  allow  t>f  an  indcpen«lent  action  of  certain 
i««i*  of  cells  (that  are  subservient  to  the  corti(\*il  celln  of  the  cere- 
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brum)  in  case  the  required  response  does  not  necessitate  volition  or  con- 
sciousness. Many  of  the  vital  processes  (such  as  the  beating  of  the  heart) 
are  governed  by  what  is  known  as  **  reflex  action."  We  cannot  check 
them  by  the  will,  and,  as  a  rule,  we  are  unconscious  that  they  are  con- 
stantly going  on. 

THE   GANGLIA   AT  THE   BASE   OF   THE   CEREBRUM. 

Buried  within  the  substance  of  each  cerebral  hemisphere,  isolated 
gray  masses  (composed  of  nerve-cells)  exist.  The^^  may  be  revealed  by 
vertical  or  horizontal  cross-sections  of  the  hemispheres. 

Among  these  may  be  prominently  mentioned  :  (1)  the  caudate  and 
lenticular  nuclei  of  the  corpus  striatum  (so  named  from  the  striped  appear- 
ance which  they  present)  ;  (2)  the  optic  thalamus  (a  term  which  si^ifies 
the  "  bed"  of  the  optic  fibres);  (3)  the  geniculate  bodies^  connected  with 
the  optic  tracts  (Fi<r.  21) ;  (4)  the  amygdalfe,  each  being  formed  by  the 
tail-like  prolongation  of  the  caudate  nucleus  of  the  corresponding  hemi- 
sphere (Fig.  9)  ;  and  (5)  the  basal  ganglia  of  Meynert, 

The  limits  of  this  chapter  will  preclude  more  than  a  hasty  and  very 
imperfect  summary  of  the  functions  of  the  corpora  striata  and  the  optic 
thalami. 

In  the  Journal  of  Xervotts  and  Mental  Diseases,  I  j)ubli8hed  some 
years  ago  two  lectures  delivered  by  me  upon  these  ganglia.  In  some 
respects,  I  have  changed  my  views  relating  to  a  few  disputed  points  con- 
cerning the  structure  and  probable  functions  of  these  bodies  since  these 
lectures  were  published.  I  shall  (luote,  however,  some  paragraphs  from 
these  articles  from  time  to  time,  with  nioditications  in  the  phraseology. 

THE   CORPUS   STIUATUM. 

Within  each  cerebral  hemisphere,  two  nodal  masses  of  cells  are  im- 
bedded, known  as  the  corpus  striatum  and  the  optic  thalamus  (Fig.  1). 
Because  these  bodies  lie  near  to  the  base  of  the  cerebrum,  they  are  col- 
lectively called  the  **  basal  ganglia  "  of  the  hemisi)heres. 

Each  corpus  striatum  is  divided  (by  the  fibres  which  constitute 
the  so-called  "  internal  capsule "  of  each  hemisphere)  into  two  distinct 
portions ;  one  of  which  projects  into  the  lateral  ventricle,  while  the  other 
does  not.  Tliese  are  known  as  the  intra-ventriculnr  portion,  or  the 
"  caudate  nucleus,-^  and  the  ea-tra-venfrirular  portion,  or  the  **  lenticular 
nucleus.''^     Fig.  6  will  make  this  apparent  to  the  reader. 

The  two  nuclei  of  the  corpus  striatum  become  joined  both  anteriorly 
and  posteriorly ;  hence  the  separation  of  these  masses  is  onl}'  partial. 
Horizontal  and  vertical  cross-sections  of  the  cerebrum  show  these  nuclei 
as  distinct  from  each  other,  as  a  rule. 

Space  will  not  allow  of  an  anatomical  description  of  these  bodies. 
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I  quote,  therefore,  a  few  paragraphs  from  two  monographs  of  mine,  re- 
lating to  these  nuclei : — * 

"  The  clinical  results  of  lesions  of  either  nucleus  are  attributed  by 


Afferent  fibres  of 
corpus  striatum 
'*cortico  striate 
group." 


^  carpus  «tTiartim 


Cerebellar  fibres  to 
corpus  striatum 
( according  to 
Luys). 


'^»C-  7.— A  Diagram  Dbsignkd  by  the  Author  to  show  thb  Affbrrnt  and  EFFBRBirr 
FiBRRS  OF  THB  CoRPUs  STRIATUM.  C.N,  '< caudate  nucJeus,"  or  ventricular  portion  of 
corpus  striatum:  L,  N,  "lenticular  nucleus/'  or  extra-ventricular  portion  of  corpus  stria* 
mm;  i4—Z?,  median  line,  separating  cerebrad  hemispheres;  P — /'*,  psycho- motor  regions  of 
the  cortex:  a.  p>eduncular  fibres  connected  with  L,  N:  b,  fibres  of^the  so-called  "internal 
capsule;"  c,  fibres  connected  with  C.  N:  O,  olfactory  fibres.     (Luys.) 

"^08t  authors  to  pressure  effects  upon  the  motor  fibres  of  the  internal 
^P«iile.  In  no  instance,  to  my  knowledge,  has  the  destruction  of  these 
'^Qclei  produced  psychic  manifestations. 


*  Journal  of  Nervous  and  Mental  Diseases,  1888. 
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The  hemiplegia,  which  follows  injury  to  the  corpus  striatum,  is 
confined  chiefly  to  the  side  opposite  to  the  lesion ;  in  cases  of  extreme 
rarity,  paralysis  of  motion  on  the  same  side  has  been  clinically  recorded. 
Flechsig  has  proved  that  such  cases  are  to  be  interpreted  as  the  result 
of  an  individual  peculiarity  in  tlie  relative  number  of  decussating  and 
direct  pyramidal  fibres  (Fig.  29). 

"  The  corpus  striatum,  like  the  optic  thalamus,  may  possibly  (as  Luys 
suggests)  1)0  considered,  as  a  territory  in  which  cerebral,  cerebellar,  and 
spinal  activities  are  brought  into  intimate  communication.  It  probably 
acts  as  a  '  halting  place  for  voluntary  motor  impulses'  emitted  from  the 
cerebral  cortex.  It  enables  these  impulses  to  'become  modified  and  pos- 
sibly- reinforced  by  currents  derived  from  the  cerebellum;  and,  by  its 
efferent  fibres,  it  transmits  centrifugal  motor  impulses  along  the  projec- 
tion system  to  different  groups  of  cells  within  the  spinal  gray  matter, 
whose  individual  functions  they  tend  to  evoke.'" 

Luys  states  that  this  ganglion  probably  acts  as  a  condenser  and 
modifier  of  all  motor  acts  which  are  the  result  of  volition  ;  and  manifests, 
through  the  agency  of  its  satellites  (the  cells  of  the  anterior  horns  of  the 
gray  matter  of  the  spinal  cord),  the  outward  expressions  of  our  person- 
ality. Without  the  influence  of  the  cerebral  hemispheres,  it  is  also 
capable,  by  means  of  cerebellar  innervation, of  governing  all  the  complex 
muscular  movements  required  in  maintaining  equilibrium  (coordinated 
movements).  Finally,  it  may  be  presumed  to  *'  possess  the  power  of 
analysis  of  cerebral  and  cerebellar  currents  received  simultaneously,  and 
of  materializing  them  b}'  the  intervention  of  its  nerve-cells,  projecting 
them  in  a  new  form,  amplified  and  incorporated  with  the  requirements 
of  the  general  organism." 

Experiments  made  upon  the  caudate  and  lenticular  nuclei  can  hardly 
be  said  to  have  afforded  results  which  can  be  made  the  basis  for  positive 
deductions  respecting  the  functions  of  each.  Nothnagel  employed  injec- 
tions of  chromic  acid  into  the  substance  of  each,  and  also  destroyed  them 
by  means  of  an  instrument  devised  for  that  purpose,  but  he  arrived  at  no 
positive  conclusions,  save  that  the  lenticular  nucleus  seemed  to  have  a 
more  decided  influence  upon  motion  than  the  caudate  nucleus,  when  the 
nuclei  of  both  sides  were  simultaneously  destroyed.  Observations  in 
comparative  anatomy  seem  to  show  a  relationship  of  the  caudate  nucleus 
with  the  fibres  of  the  leg  and  of  the  lenticular  nucleus  with  those  of  the 
arm. 

Some  observers  claim  to  have  destroyed  the  entire  ganglion  without 
any  marked  disturbance  of  sensory  or  motor  phenomena.  Collected 
cases  of  lesions  confined  to  either  nucleus  fail  to  show  that  an}'  perma- 
nent symptoms  have  been  i)roduced  which  are  diagnostic  of  such  lesions. 
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THE     OPTIC     THALAMUS. 

Efforts  have  l)een  made  by  some  of  the  later  anatomists  and  physi- 
ologists who  have  specially  investigated  the  brain,  to  subdivide  the  gray 
matter  of  the  thalamus  into  circumscribed  masses  or  nuclei,  and  to  trace 
the  fibres  which  appear  to  arise  from  these  nuclei  to  si)ecial  regions  of  the 
brain  and  spinal  cord.  Among  the  most  attractive  of  these  attempts  may 
Ik*  mentioned  that  of  Luys,  whose  views  will  be  subsequently  given  in 
detail.  Whether  clinical  research  and  physiological  experiment  will  con- 
firm all  of  these  attractive  theories,  and  place  them  upon  a  ground  as 
worthy  of  credence  as  the  deductions  of  Broca,  Munk,  and  Ferrier  re- 
garding the  functional  attributes  of  other  parts  of  the  brain,  time  alone 


Fig.  8. — A  Diagram  op  thf.  Ni'Clbi  of  the  Optic:  Thalamus  and  the  Converging  Fibres 
Associated  with  Them.  (After  Luys.)  1,  converging  fibres  of  posterior  convolutions; 
2,  same,  of  middle  convolutions;  3,  same  of  posterior  convolutions;  4,  4',  4",  cortical 
periphery  as  related  to  the  central  pray  mas.ses;  5,  optic  thalamus;  «>,  corpus  striatum;  7, 
anterior  {ol/aciory)  centre;  S,  middle  (o/>tic)  centre;  0,  median  (siHsittvir)  centre;  10,  pos- 
teri«)r  (acoustic)  centre;  11,  central  gray  region  ;  12,  ascending  gray  fibres  of  visceral  inner- 
vation; l.'i,  gray  optic  hbres;  14,  a.scending  sensitive  fibres;  1  *>,  a.scending  acoustic  fibres; 
1(5,  series  of  antcro  lateral  fibres  of  the  spinal  axis  going  to  be  lost  in  the  corpus  striatum. 

can  decide.     Tliey  are  opposed  to  many  of  the  conclusions  of  Meynert, 
Flechsig,  Wernicke,  Spitzka,  Starr,  and  others. 

*'  According  to  the  researclies  of  Luys,  four  isolated  ganglions  may 
V»e  demonstrated  in  the  thalamus.  Arnold,  in  common  with  some  other 
anatomists,  has  recognized  three  of  these,  and  the  fourth  is  now  added 
hy  the  author  quoted.  This  author  states  that  these  ganglia  are  arranged 
in  an  antero-posterior  plane,  and  form  successive  tuberosities  upon  the 
thalamus,  giving  that  bod}'  the  ai)pearnnce  of  a  conglomerate  gland. 
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"  The  anterior  ganglion  of  Lays  (rorptnf  album,  atubrotundum)  m 
especially  prominent.  It  is  said  by  this  author  to  be  developed  in  ani. 
malfl  in  proportion  to  the  acutetiess  of  the  sense  of  sini'lL  By  memm  of 
theUivnia  semi-circularb,' this  ganglion  (aeeurdinjt^  to  this  autlior;  may 
be  shown  in  the  human  species  to  be  eonnected  with  the  roots  of  Uie 
olfactory  nerve.  Respecting  it,  he  says:  'Direct  anatomical  examinatioi] 
shows  that  there  are  intimate  connections  between  the  anterior  centre 
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ter,*  where  a  young  woman  Buccessivcly  lost  the  senses  of  smell,  sight, 
sensation,  and  hearing,  and  who  gradually  sank,  remaining  a  stranger  to 
all  external  impressions,  disclosed  at  the  autopsy  a  fungus  htematodes 
which  had  gradually  destroyed  the  optic  thalamus  of  each  side,  and  the 
optic  thalami  alone,  if  the  drawing  given  is  reliable.  Again,  Fourni^'s 
experiments  on  living  animals  points  strongly  to  the  existence  of  local- 
ized centres  in  the  thalamus.  Three  instances  of  unilateral  destruction 
of  smell,  observed  by  Voisin  and  reported  by  Luys,  have  been  found  to 
l)e  associated  with  n  destruction  of  th(^  anterior  centre  of  the  thalamus. 
A  hemorrhagic  effusion  into  the  thalamus,  on  a  level  with  the  soft  com- 
missure (the  situation  of  the  optic  centre  of  Luys),  produced  (in  the  ex- 
perience of  Serres)  a  sudden  loss  of  sight  in  both  eyes.  Later  observa- 
tions seem,  however,  to  point  toward  a  relationship  lx»tween  the  poste- 
rior extremity  of  the  thalamus  (the  'pulvinar^)  and  the  optic  fibres. 

"  Ritti's  pai)er  upon  the  effects  of  irritation  of  the  thalamus  upon 
tlie  development  of  hallucinations,  lends  strength  to  the  view  that  that 
jiranglion  in  some  way  regulates  the  transmission  of  sensory  im))ressions 
of  all  kinds  to  the  cerebral  cortex;  and  confirms  the  opinion  that  *the 
optic  thalami  are  to  l)e  regarded  as  intermediary  regions  which  are  inter- 
posed between  the  purely  reflex  phenomena  of  the  spinal  cord  and  the 
activities  of  psychial  life.' 

**The  view  taken  by  Lussana  and  Lemoigne,  that  the  optic  thalami 
contained  motor  centres  in  animals  for  the  lateral  movements  of  the  fore- 
limbs  of  the  opposite  side,  seems  to  be  completely  overthrown  by  patho- 
logical statistics  in  the  human  race.  The  results  obtained  by  these  ex- 
perimenters are  also  at  variance  with  the  belief,  which  has  now  become 
general  among  neurologists,  that  the  thalami  are  intimately  connected 
with  the  sensory  tracts  of  the  cerebrum  and  cord ;  since  they  concluded 
that  no  evidence  of  pain  or  any  loss  of  sensibility  resulted  from  injury 
to  these  bodies. 

"The  effects  of  all  experiments  on  animals,  however,  agree  entirely 
with  the  general  experience  of  pathologists,  that  lesions  of  both  the 
thalamus  and  corpus  striatum  produce  results  upon  the  opposite  side  of 
the  body;  whether  the  symptoms  produced  point  to  a  disturbance  of  the 
kinesodic  (motor)  or  aisthesodic  (sensory)  tracts.  The  view  originally 
advanced  by  Carpenter  and  Todd,  that  the  thalami  are  concerned  in  the 
upwanl  transmission  and  elaboration  of  sensory  impulses,  in  contnidis- 
tinction  to  the  corpora  striata,  which  are  concerned  in  the  downward 
transmission  and  elaboration  of  motor  impulses,  seems  to  be  gaining 
ground,  and  many  facts  may  be  urged  in  its  favor." 

The  experiments  of  Monakow  on  rabbits  lead  him  to  views  not  en- 
tirely dissimilar  to  those  advanced    by  Luys.     He  i)laces  the  cortical 

*  Mtdico-iJhirurg.  Trans.,  Loudon,  1825,  vol.  xlli. 
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connections  of  centres  in  the  thalamus,  Hoinewhat  ditierently,  however, 
from  the  conclusions  already  mentioned.  According  to  this  observer, 
the  posterior  tubercle  (the  jmlmnar)  is  related  to  the  visual  tracts,  as  is 
also  the  external  geniculate  bo<ly  ;  the  internal  geniculate  body  is  related 
to  the  auditory  fibres,  and  the  cortical  centres  of  hearing  in  the  first 
temporal  convolution ;  and  the  anterior  tubercle  and  median  nucleus 
arc  related  to  the  frontal  lobes. 

The  pillarn  of  the  fornix  seem  to  unite  the  thalamus  with  the  cor- 
tical centres  of  smell  and  taste ;  and,  according  to  Ferrier,  with  the  cor- 
tical centres  of  tactile  sensibility. 

Hemichorea  and  hemiathetosis  have  been  observecl  in  connection 
with  lesions  of  the  thalamus;  but  they  must,  to  my  mind,  l>e  regarded  as 
an  evidence  of  irritation  of  the  motor  fibres  of  the  internal  capsule 
(which  lie  closely  adjacent  to  the  thalamus).  Fig.  9  will  make  this  rela- 
tionship clear  to  the  mind  of  the  reader. 

THE   CAl'SULAR   FIBRES   OF   THE   CEREBRUM.* 

Vertical  an<l  horizontal  cuts  made  through  the  cerebrum  exhibit  a 
welUlefined  tract  of  fibres  in  each  hemisphere  which  separates  the  fen- 
ticular  nucleus  from  two  other  gray  masses  of  the  same  hemisphere, 
viz.,  the  caudate  nucleus  and  the  thalamus. 

This  tract  of  fibres  (inclosed  between  these  nodal  masses  of  cells) 
is  termed  the  "'internal  capsule,''''  because  it  bounds  the  lenticular  nucleus 
on  its  mesial  aspect.  A  similar  tract  of  fibres  also  separates  the  len- 
ticular nucleus  from  the  '*claustrum"  of  the  same  hemisphere.  This  is 
known  as  the  '' ewternal  capsule''  (Figs.  7  and  9). 

The  fibres,  which  form  the  ''internar'  and  ^'external  capsule"  of 
each  hemisphere,  seem  to  pass  through  the  substance  of  the  cerebrum 
without  any  structural  relationship  with  the  cells  of  the  caudate-  or  lentic- 
ular-nvclei,  or  the  thalamus  (Flechsig).  In  this  respect  they  differ  from 
all  other  fibres  which  serve  to  connect  the  cells  of  the  cerebral  cortex 
with  collections  of  nerve  cells  outside  of  the  cerebrum. 

From  a  physiological  and  anatomical  standpoint,  the  fibres  of  the 
internal  capsule  possess  greater  interest  than  many  other  bundles.  Late 
researches  have  shown  that  it  contains  (1)  the  so-called  ''pyramidal 
fibres^'  (the  ''will  t?'act^^  of  Spitzka)  which  controls  voluntary  move- 
ments of  the  linihs;  (2)  the  so-called  ''sensory  tract,^''  whose  fibres  con- 
vey sensations  of  all  kinds  from  the  surface  of  the  body  to  the  cells  of  the 
cerebral  cortex  where  they  can  be  appreciated  by  consciousness;  (3)  the 
so-called  "speech  tract.''  whose  fibres  allow  of  communication  between  the 
"speech  area"  of  the  cortex  and  the  nuclei  of  origin  of  the  seventh,  tenth, 

♦  This  term  is  a  inisnoinor.     TIickc  fibres  form  a  capsule  to  the  *'  lenticular  nucleuB/' 
properly  spcukinir.  aiHl  not  to  the  cercbruni. 


CAPSULAR  FIHUES  OF  THE  CEREBRUM. 


deventb,  and  twelfth  cranial  nerves  (within  the  medulla);  (4)  the  motor 
ftkm»>i  of  tho  face;  (5)  biiiHllcs  of  fibres  conneetefi  with  the  spccinl 
fiCfiBed  (sight,  Hiiittll,  hearing,  U\sU\  and  touch  J;  (6)  the  so-ciiUed  ^'ht/jiO' 
gtowal  Iracl^*^  winch  connects  the  eurtical  centre  for  movements  of  the 
longae  w^ith  the  iineleus  td*  (inj:;iii  of  the  twelfth  eninhil  nerve  within  the 
mcdilllji ;  flnnliy.  nmny  other  bun<iles  of  tibres  (whose  functions  ure  not 
yet  deterniined)  occupy  the  anterior  part  of  the  ca|>Bule  in  front  of  its 

If  a  horizontal  cut  be  nioiie  through  the  snlmtanee  n\^  the  cerebrum 
at  A  level  which  ^hall  include  the  basal  ganglia  (the  ciindate  nucleus,  the 
lentietdar  nucleu**,  and  the  thalamus  of  eacli  hemisphere)  iu  the  plane  of 
Uie  HtM.'tion,  we  »imll  we**  that  the  outline  of  the  internsil  cujisuk'  is  lutirked 
by  an  angle,  termed  the  *'genu''  or  *^knee^'  of  this  capsule.  This  is 
uliown  in  the  cut  of  Mcchsig  (Fig.  9).  and  also  in  another  which  is  intrcj- 
dncetl  later.  A  j*Mbse*pient  diagram  ottered  as  explanatory  of  some  of 
the  results  of  i*erebral  hemorrhage  may  be  consulted  in  this  connection 
with  Ijcnefit  to  the  reader. 

That  portion  of  the  internal  capsule  which  lies  l»etwcen  the  len- 
tk*Qlar  and  caudate  nuclei  has  been  nnmed  tiie  ''rnudo4enHcular'^ 
ptirtion  (Spiuka).     It  lies  anteriorly  to  the  **kncc.'* 

The  part  posterior  to  the  '*kn©e"  has  Ijeen  termed  by  the  same 
ithor  tlie  ''ihtilamoJentirttlnr^'  portion. 

In  studying  tiie  cut  of  Flechsig  (Fig.  9)  it  must  lie  remembered 
(1)  that  the  fibres  which  constitute  the  internal  capsule  pass  vertically 

deplane  of  the  section:    CI)  that,  above  the  upper   limits  of  the 

u  ganglia,  they  radiate  to  ditferent  areas  of  the  cerebral  cortex;  (3j 

that  the  component  fibres  of  the  c^apsule  may  be  sulxlivided  into  groups. 

The   functions  of  some  have  been  quite  positively  determined  of  late. 

This  has  been  done  by  a  -^tudy  of  their  apparent  cortical  distributi<in,  and 

secondary  degeneratiiui  of  siH'cial  nerve  tracts;  by  an  analysis  of  the 

^Aptoms  protlueed  during  life,  when  welUlefined  lesions  of  the  internal 

iile  have  existed  ;  by  the  so-called  '*dcvelopmer»t  method"  i»r  Fleeh- 
hik;  and  by  tlie  elTects  of  section  of  nerve  tractn  in  ncwl^f-bom  animals 
[ifiiddens  method). 

The  folUrwing  stntements  seem  to  he  now  tpilte  well  established,  and 
t4i  Im*  fif  service  as  clinical  guides  to  the  localisation  of  cerebral  lesions 
whicli  directly  involve  or  create  pressure  upon  these  fibres. 

( 1 )  The  **caudrj4enticular''^  ^mriion  is  composed  of  fibres  whose. func- 
ttun  i^  imperfectly  understood.  They  seem  to  pass  chiefly  to  the  cortex 
of  the  frontal  lobes. 

(2)  In  the  region  of  the-  *'kme^'^  the  '* thalamodenticular"  portion 
jooiiiins  the  motor  fibres  of  the  face. 

(S)   Posterior  to  the  facial  tract  lie  the  fibres  (»t'  the  so-called  ^'pt/ra- 
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midal  motor  tract -^  or  the  ^'will  tract J'^  Those  of  the  arm  probably  lie 
anteriorly  to  those  destined  for  the  leg.  Lesions  affecting  this  part  would 
create  chiefly  a  lieraiplegia  of  the  opposed  side.  These  fibres  constitute 
the  anterior  pyramid  of  the  (corresponding  half  of  the  medulla  oblongata: 
hence  the  name  which  is  commonly  applied  to  them. 

(4)  Posterior  to  the  general  motor  fibres,  we  encounter  the  so^allcd 
^''sensory  tract.^^  A  lesion  of  the  entire  bundle  would  induce  hemiansPH- 
thesia  of  the  opposed  side. 

(5)  Next  in  order  from  before  backward,  the  fibres  of  the  ^'speech 
tj-act ''  are  supposed  to  pass  (Wernicke).  A  lesion  confined  to  this  bundle 
would  produce  aphasic  symptoms. 

(6)  Finally,  tlie  optic  fibres  pass  through  the  extreme  posterior  part 
of  the  capsule.  Lesions  of  this  bundle  cause  "homonymous  hemian- 
opsia'' (the  blindness  being  confined  to  the  right  lateral  half  of  each  eye 
if  it  affect  the  right  capsule^  or  vice  veraa), 

(7)  The  course  of  the  fibres  associated  with  the  special  senses  of 
taste  and  smell  is  not  yet  as  positively  determined,  as  in  the  case  of  the 
optic  and  auditory  fibres.  The  auditory  tract  probably  passes  through 
the  lower  and  posterior  part  of  the  internal  capsule.* 

(8)  The  hypoglossal  cerebral  tract  probabl}^  joins  the  lower  third 
of  the  precentral  gyrus  (ascending  frontal  convolution)  with  the  medul- 
lary nucleus  of  the  twelfth  cranial  nerve  by  passing  through  the  region 
of  the  "knee''  of  the  internal  cai)sule,  anteriorly  to  the  motor  fibres 
which  govern  the  limbs  (Raymond  and  Artaud).  Lesions  of  this  tract 
produce  symptoms  closely  allied  to  those  of  Duehenne's  disease  (''bulbar 
paralysis  " — "  glosso-labio-laryngeal  paralysis  "). 

The  outlines  of  the  surfaces  of  the  thalamus  and  the  lenticular 
nucleus  of  the  cor])US  striatum,  as  seen  in  all  vertical  sections  of  the  cere- 
brum, may  be  roughly  compared  to  the  form  of  a  square,  whose  two 
halves  are  defined  by  a  diagonal  band  (the  ^^  internal  capsule^'^f)  run- 
ning from  the  upper  and  outer  corner  to  the  lower  and  inner  comer. 
These  halves  correspond  to  the  respective  ganglia.  It  may  be  worthy 
of  remark,  in  this  connection,  that  the  surface  of  the  thalamus,  which 
lies  in  contact  with  the  internal  capsule  of  the  cerebrum  marks  the  cen- 
tral or  receiving  pole  for  the  fibres,  which  join  it  with  the  cortex  of  the 
cerebral  lobes.     This  is  not  the  case  with  the  lenticular  nucleus. 

♦Spitzka,  In  a  lato  article,  etatos  his  comluisioii  that  sound  is  transmitted  from  th«* 
cofhlea  through  the  fallowing  structures  t^)  reach  the  cortical  centres  of  hearing.  1,  tlw 
posterior  division  of  the  eighth  pair  ;  2,  the  traiH»ziuni  of  the  same  side — where  the  auditory 
fibres  cross  to  the  opposite  side;  .3,  a  part  of  the  lemniscus;  4,  the  posterior  pair  of  the 
corpora  quadrigemina ;  5,  the  internal  geniculate  body;  6,  the  corona  radiate;  7,  the  cor- 
tical centres  in  the  superior  temporal  gyrus.     (See  also  foot-note  cm  page  42.) 

t  This  bundle  of  fibres  ceases  with  the  posterior  limits  of  the  lenticular  ntteleuB  of  the 
corpus  striatum. 
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Tbc  extenml  surface  of  tbe  thalaniim  (which  lios*  in  contact  with  the 
intemaf  caprntle  of  the  cerebrum)  prehcnts  a  peeiiUar  apiiearauei',  whlcli 
haa  given  it  the  name  of  **  lattice  Uiyer ''  ( KoUiker ),  All  uloni^  this  »urtVict\ 
n&diating  fibres  pans  out  of  the  thiilaimjs  to  liei^ome  intermingled  with 
tbe  fibreiR  of  the  intt*niiil  enpsulc,  :unl  to  lie  distrihutetl  to  iht*  rcroliral 
cortex.  Those  fnnu  I  hi*  (ront  (if  the  ganglion  pass  to  the  frontal  hil>e; 
tho8<»  ftom  the  niifldle  are  rliAtrihuted  to  the  poBterior  part  of  the  frontal 
and  to  the  parietal  an<l  temjioro-spht*THM(hil  lolicj^;  tliosc  from  the  (kik- 
l<?riof  part  can  be  traced  to  the  tcmporo-^pUfnoidal  ami  occipital  lulif«. 
From  rbe  region  of  the  pulvlnar.  or  posterior  tubercle,  fibres  can  l>e 
traced  intu  the  optic  tract. 

The  internal  oapside  will  be  conmdered  in  its  clinical  aB|)t»cts  in 
9uli6e4|U(mt  piLges  of  this  section,  and  also  in  connet^tion  with  the  nymp- 
tomatology  of  cerebral  apofilexy.  Diagrams  will  then  l>e  i^iven  which 
will  help  to  make  the  subject  clear  to  the  reader. 

THJB  CEUH  CEREBRI, 


The  stem  of  each  cerebral  hemisphere  ( Fig.  I)  is  composed  of  fibres 
that  serve  to  connect  the  cells  of  some  of  the  component  parts  of  each 
cerebral  hemij^phere  w  ith  other  cells,  situated  either  within  the  rrui^  itself, 
tbe  pfmtt  Varolii^  tbe  rerebelfum^  the  meduUo.  ohiongata,  or  the  (iraij  mftth*r 
of  the  gjnnni  cord.     These  Hbres  are  therefore  of  different  lenp^hi^. 

The  shortest  fibres  of  the  cms  prt»l>ahly  terminate  in  the  <:ray  matter 
of  the  cms  (subfitantia  nigra  of  Siemmeriui?,  and  tbe  red  nucleus  of  Still- 
ing^ nee  Fig,  11).  The  longest  tilires  terminate  in  the  lowes^t  segments 
of  the  Apinal  cord. 

The  diagram  of  a  crof^s*seetion  of  the  crura  cerebri,  intriHluci'd  at 
thb  point,  will  make  some  of  the  most  essential  points  in  their  arebi- 
tectitrt*  apparent.  It  yhows  the  gray  masses  of  each  crns ;  and  als()  tbe 
sftiintinn  of  several  different  nerve  tracts  cut  across. 

T\w  '"tegmen/Hm  t^rurig^'  Wes,  posterior  to  the  substantia  nigra»  It 
contains  the  fibres  designed  for  senmrtj  conduction  to  the  brain ;  and, 
poeaibly,  a  few  motor  filaments. 

The  ** cruata  crNrii^'^  (basis  i'ruris)  lies  in  front  of  the  aubstantia 
nigni.     It  ia  chiefly  composed  of  motor  fibres. 

Th^  Hbres  ttf  the  third  cranial  nt^rve  (motor  o<'uli)  traverse  the  cvmh 
(in  tbe  [>lane  of  tbe  section),  from  the  nucleus  of  that  nerve  in  the  gray 
rnatter  aronnd  the  Sylman  aqueduct  (iter  e  tertio  ad  quarto  ventriculo) 
to  itA  fkoint  of  exit. 

Tlie  tlbres  of  tbe  pyramidal  tracts  (see  Figs.  12  and  29)  occupy  but 
UcDited  area  in  tbe  crusta  crnris  (a^  shown  in  the  diagram). 

7lj,.    r.'>l   nuclri  are  closely   related   to  the   fibres  of  the  j^uperior 
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peduncles  of  Uie  cerebellum^  (processus  ts  oerebello  ad  cerebrum),  and 
fibres  of  the  third  erauial  nerve.  Their  function  is  not  positively  deted 
mined.  Lesions  of  tliese  bodies  seem  to  create  symptoms  of  ineoordi 
nation  of  movement  and  paralysis  of  the  third  cranial  nen*e 

This  diai^ram  (Ficf.  11 )  nmy  aid  the  reader  in  mastering  the  grounds' 
for  many  clinical  deductions  respecting  lesions  of  the  crun,  which  will  In? 
mentioned  later  in  this  Bection. 
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flG,    It.— A   DlACRAMMATrC   KtPltBSrNTATIO^f    OP    TtIC   CrUKA    CbKKBKI   I?I  CKOti»-SKCTtOH. 

(After  a  blackboard  drawing  by  the  Author. )  c,  q.^  corpora  qttadrigttHina  ;  5,  *qu4dt»ci 
^ Syhiiuf  (iter  c  icdio)  ;  4,  nMCitut  pf  tkt/0Hrth  iraniat  merp*  in  theKray  mauer  which 
curroiiirijii  ♦he  aqueduct ;  J,  ftmcltus  aj  the  ihirti  cranial  ntt^'f,  wlt-otte  fibre*  are  depicted; 
q.  I.,  rt*i*t  **/ fifth  craniai  ntfve  :  p-  I.  t  tf^stftiar  Ipn^jritudinal  tHndU  ;  A'  vV  .  the  red 
nucifi  ol  >siilhng;  S,  A",  th«  ■sitl>itan/ift  nigra:  /*.  the  portiori  of  the  '*cni!iru"  occupied 
by  %\w:  fiy* itntidai fif>rtt  (Fig-  SB»).  The  /ra*-/  0/  tht  fiilft  or  "Icmniftcus,"  as  well  a*  the 
retjitive  :biiuatjr»n  of  the  •♦crusta*'  or  "biiis  crurts,"  and  the  "  icgmctiiuni  cruri*'*  is  ;iUo 
»hown  it)  (be  cur 

Respecting  the  formation  of  the  lemniscus  tracts  Flecbsig  belie  vet' 
that  the  tract  is  composed  of  a  very  large  bundle  (which  degenerates 
downward)  and  a  smaller  one  (which  degenerates  upward).  ^1 

Thi«  author  thinks  that  the  larger  bundle  arises  from  the  outer  body" 
of  the  lenticular  nucleus  (Fig*  7),  and  he  places  its  termination  in  the 
olivary  body  of  the  medulla.     The  mnnUer  bundle  is  believed  by  this 
observer  to  start  in  the  sensory  decusisation  at  the  lower  part  of  the 
medulla  and  to  terminate  in  the  corona  radiatu  of  the  cerebrum.  ^M 

•The  term  in  Alio  ti  of  the  fibres  of  the  taperior  eer€bfU4ir  pedunckj  aiU-r  Ihelr  aeeocSm- 
tioii  with  the  rod  nuclei  of  the  tej^mentum  (Flpf.  H>,  Is  not  yet  detenulned.  Flechoig  be- 
Uc'vcB  that  tbej  iq:o  to  the  tiiiitlealar  nncleus,  or  radiate  in  the  corona  radlat*  after  p«s8tii^ 
through  the  thalamua.  The  cells  of  the  ^'  mhttantia  ni^ra  **  are  deeply  pigmented,  givf^ff 
to  It  a  blackish  color. 


THE   PONS  VAROUI.  33 

Spitzka,  who  has  written  a  very  complete  and  lucid  article  upon 
this  tract  (see  bibliography)  differs  from  Flechsig  in  some  of  his  con- 
clusions. He  traces  the  "olivary"  bundle  of  Flechsig  to  a  spinal  origin^ 
and  the  smaller  bundle,  described  by  Flechsig,  beyond  the  sensory  decus- 
sation to  the  nuclei  of  the  columns  of  Goll  and  Burdach  of  the  opposite 
side.  These  nuclei  are  shown  in  Fig.  37,  which  also  illustrates  Aeby's 
views  respecting  the  "lemniscus  tract." 

The  close  proximity  of  the  corpora  quadrigemina  to  the  tegmentum 
cruris,  leads  us  to  regard  blindness,  nystagmus,  strabismus,  and  an  ab- 
sence of  the  pupillary  reflex  (which  clinically  mark  a  lesion  of  the  an- 
terior pair)  as  strongly  diagnostic.  From  a  similar  train  of  reasoning, 
a  marked  disturbance  in  coordination  would  point  to  the  fact  that  the 
posterior  pair  were  involved,  or  that  the  red  nuclei  are  diseased.  A 
defective  action  of  homologous  branches  of  the  third  nerve  of  the  two 
sides  points  strongly  toward  a  lesion  of  the  latter  bodies. 

THE   PONS   VAKOLH. 

This  portion  of  the  brain  may  bo  compared  (as  a  homely  illustra- 
tion) to  a  collar  around  the  crura,  which  helps  to  bind  the  cerebellar 
hemispheres  together,  and  to  tie  them  fast  to  adjacent  parts. 

As  was  the  case  with  the  crus,  cross-sections  made  tlirough  the  pons 
reveal  (1)  isolated  gray  masses  (composed  of  nerve  cells)  in  great  abund- 
ance, and  (2)  distinct  bundles  of  fibres.  The  direction  of  these  fibres  may 
\)e  seen  to  be  both  horizontal  and  vertical. 

The  vertical  bundles  pass  into  the  substance  of  the  medulla  and 
spinal  cord,  and  are  extended  upward  to  the  cerebrum. 

The  horizontal  bundles  probably  serve  two  purposes :  (1)  to  connect 
the  two  cerebellar  hemispheres;  and  (2)  to  unite  each  cerebellar  hemi- 
sphere with  the  opposite  cerebral  hemisphere. 

The  number  of  fibres  which  compose  the  crus  is  very  largely  in  ex- 
cess of  that  which  exists  within  the  medulla;  hence  we  are  justified  in 
assuming  (as  Meynert  first  suggested)  that  many  fibres  derived  from  the 
cerebrum  are  deflected  within  the  pons.  A  certain  proportion  only  of 
the  cerebral  fibres  is  prolonged  to  the  spinal  cord.  Some  of  those  so 
prolonged  are  functionally  associated  with  the  transmission  of  motor 
impulses  from  the  cerebrum  to  the  muscles  of  the  extremities, — the  so- 
called  ''''pyramidal  tracts,''^  because  they  form  the  "anterior  pyramids" 
of  the  medulla.  Others  convey  sensory  impressions  from  the  peripheral 
organs  to  the  cells  of  the  cerebrum, — the  so-called  '' sensory  tracts,^'* 

The  gray  matter  of  the  pons  seems  to  be  composed  of  cells  that  serve 
to  interrupt  the  paths  of  communication  between  the  cerebrum  and 
cerebellum,  and  also  between  the  two  cerebellar  hemispheres. 
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This  AlTnnjrement  probtilily  allows  of  an  automntic  action  of  the  cere- 
Wf/iwifn  uftvn  thv  akfiU'tal  muAvlen,  as  t^xlubited  in  the  maiiiti^iiajict*  of  n 
IfxiKl  attitude  (Spenci^r),  tlie  liiier  fonts  of  rhytUm  (i^pitzkn),  and  iliflU 
cult  iv*t«  Mf  iniiiilihriuTn.  Fig.  12  fthows  iit  a  diajrrfimiiiatie  way  tlie  fan- 
ctcull  that  lire  dellt'cti^tl  in  the  poim  to  the  cerelHi'lluiii^as  well  as  other  iin- 
>r*aiit  bundles  of  inTve  libres.  It  siiDiihl  W  contrastcMl  with  Fi^s.  16,  3(5. 
»<1  37,  since  each  will  aid  in  the  coniprelieiision  of  the  otiicr,  and  at  the 
»e  timo  illustrate  ditferent  views  which  are  held  in  reference  to  the 
Mir^e  of  tlie  Hctisory  tracts  in  the  medulla. 

A  magnified  section*  made  through  the  pons  shows,  in  addition  to 

*<>ae  points  in  its  architeeture  aheatly  referred  to,  (1)  the  tilu'es  of  the 

^^tli  cranial  nen-e  and  its  nnelens  of  origin  ;  (2)  a  |>art  of  the  irigeminal 

iMoleii^;  (3)  a  part  of  the  facial  nucleus  ;  (4)  the  superior  olivary  bofly ; 

P>  the  posterior  longitudinal  iMuulle;  (6)  the  round  bundle  (fascicnluH 

an»t^s)*  and  many  other  [lojnts  wlioae  ninctioufi  cannot  be  descrilied  here 

•letail  (Fig.  13). 

The  reticular  formation  (Fig.  15)  is  divided  by  the  librcs  of  the 
hypoglossal  werve,  into  a  median  area  (between  the  nene  root  and  the 
"^Phfp)  and  ft  lateral  area  (lung  to  the  outer  «ide  of  the  nerve  root). 

Tiie  former  area  is  chietly  composed  of  nuMlullated  fibres;  while  the 
"^ti%r  contains  luimeruuti  nerve  cells.  The  tibres  of  the  anterior  root- 
»<iiH!^  of  the  Hpinal  cord  become  lost  chicHy  in  the  median  area,  according 
i  l<*  ftome  observers;  while  those  of  the  lateral  column  of  the  cord  pndi- 
\»U\y  liave  an  association  of  Bome  kind  with  the  cells  of  the  lateral  area. 

The  libres  of  the  reticular  formation  appear  to  end,  in  part,  in  tf»e 

substantia  n'lgnx  of  the  cms  and  the  tnedullary  lamime  «jf  the  thalamus; 

while  fiome  appear  to  join  with  a  bundle  of  tibrcK  from  th^  red  nucleus 

^af  the  tegmentum,  and  to  pass  through  the  posterior  part  of  the  internal 

*Ule,  and  to  radiate  toward  the  cortex. 

The  posterior  longitu»linal  bundle  (Fig.  11)  is  believed  by  Spitxka  to 

4t^  in  the  deep  gray  of  tlu'  corpora  quadrigemina,  and  to  unite  the  cells 

*>t  Ibese  bodies  with  the  nuclei  of  the  fourth  and  sixth  nerves,  and  the 

t^ntlei  of  the  muscles  of  the  neck.     He  is  led  to  the  concbmron  that  it 
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presides  over  the  antoiuatic  relationship  between  the  movements  of  tb 
head  and  the  visual  apparatus. 

Within  the  substance  of  the  pons,  those  fibres  of  the  facial  net 
which  are  prolonged  eephalad,  decussate.     The  level  of  this  decussatic 
may  be  designated  l)v  an  imafjinartj  line,  which  shall  connect  the  ap- 
parent origins  of  tin'  fitltli  eranial  nerves  (Gubler). 

Lesions  of  the  ]jons  above  the  line  of  Gubler,  whica  affect  the  facia 
fibres,  produce  facial  panilysis  on  the  side  oppose<I  to  the  lesion,  andr 
when  below  that  level,  n|>on  the  same  side  as  the  lesion. 
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Pic.  l.t, — A  Transvsrsk  Skction  Thmougu  thk  PoNfi*  on  a  Lbvcx.  wrm  ths  Roots  of  thk 
Sixth  AND  SKVEfTTH  Cranial  NKt-»-  ,..-.. m  -  TV.»^»f  \»"stM!4'  Emukvo.  (Modified  from 
Erb  and  Rosi.)     Tht  right  hnlf  r  >  iitrlc  lower  than  ihe  left       Tr., 

Ininsver^e  fibres  of  the  pons;   /',   i  ->    1-,  36^  uml  'J7)',  to,  tiipcrior 

olivary  tuKly,   /,,  poAteriof  bngiiuJ...  .^.  ,.  ;>i>  lis  terete*  (fuunii  bi""    '     /'-r, 

root  (A  abiluccci» ;  R  I'll,  root  of  faciali ;  .x>ot  of  trigcralnui.    (Thi 

w«ll  the  itiierhiclng  fif  I Ke  vertical  pyrn I  'h  the  horiBonial  [tran^v  f 

the  ]Ktii*.)  Rt  round  bundle;  /►,  peduiii,:,.  ^.  ^.  ..,  ,-;jam  ;  <i,  r.,  upward  pMin-^.-i .  .,.  v.;  .J.e 
aaterjor  root-ume  of  ihe  «piii.it  cord  -,  a.  L  c,  interior  nuclcita  of  the  fad*J  nerve;  /,  /.  r., 
poMcriar  nudeiii  of  (he  facial  nerve. 


The  pyramidal  fibres,  the  fibres  of  the  sensory  tracts,  the  fibres  of 
the  so-called  **  speech  tmct/'  some  of  the  facial  fibres,  and  also  of  the 
trigeminal  and  h;^T)Oglossal  nerves,  run  ceplialad  through  both  the  pons 
and  the  cms  to  reach  cortical  centres  of  the  cerebrum.     For  this  reason, 
lesions  of  the  cms  or  pons  may  produce  symptoms  which  indicate  de 
struction  of  one  or  more  of  these  tracts.     Among  these  s>^mptoms  may  \ 
mentioned  the  following:  IIemiple)[?ia,  hemianeesthesia,  facial  palsy,  Ikcia 
anaestliesia,  disturbances  of  speech,  paralysis  of  the   third   and   sixt 
cranial  nerves.     These  conditions  will  be  discussed  separately  in  subsQ 
quent  pajres  of  this  section. 


THE   CEREBELLUM.  37 

THE     CEREBELLUM. 

Although  the  cerebrum  usually'  overlaps  the  cerebellum  in  animals 
of  the  higher  types,  the  fact  that  it  does  not  do  so  is  not  necessarily  an 
indication  of  a  lower  grade  in  the  scale  of  development.  The  construc- 
tion of  both  the  cerebrum  and  cerebellum  becomes  more  intricate  as  de- 
velopment progresses.  Benedict  has  advanced  the  view  that  in  criminals 
brains  the  cerebrum  did  not  overlap  the  cerebellum.  Statements  of  this 
kind  have  been  shown  by  Wilder  to  be  open  to  suspicion,  from  the  de- 
fective methods  employed  in  the  examination  of  the  brain.  The  contour 
of  the  brain  (when  hardened  in  situ  by  Wilder's  method)  presents  a 
marked  contrast  to  the  outlines  commonly  accepted  as  normal. 

This  ganglion  is  connected  with  many  other  component  parts  of  the 
brain  by  fibres  which  compose  three  pairs  of  processes,  called  the  in- 
ferioT^  middle,  and  superior  peduncles  of  the  cerebellum. 

L  The  fibres  which  compose  the  inferior  peduncle  (restiform  body 
- — processus  e  cerebello  ad  medullam)  joins  the  cerebellum  to  the  medulla. 
Although  authorities  differ  respecting  its  formation,  it  probably  com- 
prises three  distinct  sets  of  fibres.  These  are  as  follows  :  (1)  those  con- 
stituting the  direct  cerebellar  column  of  the  corresponding  lateral  half 
of  the  spinal  cord ;  (2)  a  set  derived  from  the  olivary  body  of  the  opposite 
side  of  the  medulla;  (3)  a  set  derived  from  the  nucleus  of  Burdach^s 
column  of  the  same  side  of  the  cord. 

These  three  sets  carry  impressions  of  different  forms  of  sensation  to 
the  cells  of  the  cerebellar  cortex  and  the  corpus  dentatum  (a  collection 
of  cells  within  the  substance  of  the  cerebellum). 

The  cerebellum  receives,  therefore,  through  its  inferior  peduncle, 
two  centripetal  tracts  at  least,  one  derived  from  the  lateral  columns,  and 
the  other  from  the  posterior  columns  of  the  cord.  Spitzka  believes  that 
the  muscular  sense  is  conveyed  to  the  cerebellum  by  means  of  Clarke's 
columns,  acting  in  conjunction  with  the  direct  cerebellar  columns,  and 
the  tactile  sense  by  means  of  Burdach's  columns  and  the  olivary  nuclei 
of  the  medulla. 

The  fibres  of  the  direct  cerebellar  column  are  supposed  by  Starr  to 
connect  the  cerebellum  (indirectly  through  the  cells  of  Clarke's  column) 
with  the  thoracic  and  abdominal  viscera.  The  other  fibres,  according 
to  this  observer,  transmit  to  it  certain  impressions  of  the  tactile  muscular- 
sense  from  the  lower  and  upper  exteraities. 

2.  The  fibres  which  compose  the  middle  peduncle  (processus  e  cere- 
bello ad  pontem)  assist  to  form  the  pons.  Its  fibres  are  probably  asso- 
ciated by  a  direct  communication  with  the  gray  masses  found  within  the 
pons.  Some  of  these  act  as  commissural  tracts  between  the  cerebellar 
hemispheres.  Others  are  probably  a  part  of  the  motor  and  auditory 
apparatuses. 
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The  fil^res  of  the  superior  peduncle  (proceasus  e  cerebello  ad  cere- 
n'um)  connect  the  cerebellum  with  the  higher  centres.  They  pass  into 
the  posterior  part  of  the  corpora  qiiadrigemina  {optic  lobes),  converge 
beneath  these  bodies,  decussate  into  the  red  nuclei  of  Stilling  (Fig.  14), 
and  then  pass  to  the  cerebral  hemisphere.  Their  termination  within 
the  cerebral  hemisphere  is,  as  yet,  a  matter  of  doubt.  Luys  believes  that 
they  pass  to  the  caudate  nucleus,  and  assist  in  charging  its  cells  when 
exhausted.  Me}  nert  considers  that  they  help  to  form  a  part  of  the 
motor  apparatus. 


Fig.  14. — A  Diagram  Dbsignbd  by  the  Author  to  Illustkatb  the  Various  Sbts  op 
Fibres  Compkiseu  Within  the  Cbkbbbllo-Shinal  System.  (Modified  from  Ross.) 
C.  R.,  crusta  cruris;  T.  E.  G.,  tegmentum  cruris;  A.  S.,  aqueduct  of  Sylvius,  surrounded 
by  the  tubular  gray  matter  ;  S.  N.,  substantia  nigra  ;  R.  N.,  red  nucleus  of  the  tegmentum  ; 
G.  M.  P.,  anterior  gray  matter  of  the  pon.s  ;  C.  C,  cerebellar  cortex  ;  N.  D.,  nucleus  denta- 
turn:  ().  B.,  olivary  body;  C.  N.,  clavate  nucleus;  T.  N.,  triangular  nucleus;  I>.  C.  T., 
fibres  of  the  "direct  cerebellar  tract"  of  the  spinal  cord  ;  P.  R.  Z..  fibres  of  the  "  posterior 
root  zone"  of  the  same  ;  G.,  fibre.-*  of  the  "  column  of  Goll ;"  1,  ccrebro-cerebellar  fibres  ;  2, 
fibres  from  the  red  nucleus  of  the  tegmentum  to  the  dentate  nucleus  of  the  cerebellum  ;  3,  fibres 
from  the  red  nucleus  to  the  cerebellar  cortex  ;  4,  fibres  from  the  cerebellar  cortex  to  the  den- 
tate nucleus  ;  5,  fibres  from  the  dentate  nucleus  to  the  olivary  body  of  the  opposite  side ;  6, 
fibres  Irom  the  cerebellar  cortex  to  the  olivary  body  of  the  opposite  side;  7,  fibres  from  the 
cerebellar  cortex  to  the  anterior  gray  nucleus  of  the  pons  of  the  opposite  side  ;  8,  fibres  of  the 
direct  cerebellar  tract  ;  9,  fibres  connecting  the  clavate  nucleus  and  the  olivary  body  of  the 
same  side  ;  10,  fibres  connecting  the  trianguLir  nucleus  and  the  olivary  body  of  the  same  side  ; 
11,  fibres  passing  from  the  olivary  body  to  the  horns  of  spinal  gray  matter  ;  12.  fibres  passing 
from  the  anterior  gray  matter  of  the  pons  to  the  horns  of  spinal  gray  matter  ;  1.3,  fibre.s  passing 
from  the  red  nucleus  of  the  tegmentum  to  the  anterior  horns  of  the  spinal  gray  matter  ;  14,  fibres 
escaping  from  the  spinal  cord  through  the  anterior  root  of  a  spinal  nerve  ;  lit.  fibres  of  the 
posterior  root  of  a  spinal  nerve,  entering  at  the  posterior  horn  of  the  spinal  gray  matter.  The 
dots  in  the  cut  end  of  the  spinal  cord,  near  to  l.'»,  indicate  the  relative  position  of  the  dif- 
ferent tracts  with  which  they  are  connected.  A,  A,  A,  repre.sent  fibres  which  arc  destined  to 
connect  diflerent  convolutions  of  the  cerebellar  cortex  (fibra;  propriac). 
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That  the  red  nucleus  has  no  direct  connection  with  the  sensory 
tracts  of  the  central  nervous  system,  seems  to  be  proven  by  the  fact  that 
lesions  of  that  nucleus  tend  rather  to  disturb  coordination  of  movement 
(probably  by  disturbing  the  relationship  between  the  nucleus  and  the 
cerebellum)  than  the  conduction  of  sensory  impulses.  Atrophy  of  one 
cerebellar  hemisphere  is  always  accompanied  by  a  similar  change  in  the 
opposed  red  nucleus. 

Spitzka  regards  the  cerebellum  as  an  **  informing  depot,''  by  which 
the  cerebrum  is  made  cognizant  of  "  the  relations  which  the  body  bears 
to  time  and  space."  This  author  believes  that  all  rhythmic  movements 
(such  as  dancing,  etc.)  and  skillful  feats  of  equilibrium  are  presided  over 
by  this  ganglion.  Mitchell  is  led  to  think  that  the  cerebellum  is  simpl}' 
a  storage  reservoir  for  nerve  force. 

It  is  stated  by  different  observers  that  some  filaments  of  the  nerves 
of  hearing  (eighth  pair),  and  of  the  trigeminal  (fifth  pair),  the  motor  oculi 
(third  pair),  the  abducens  (fourth  pair),  and  the  pneuraogastric  (10th 
i:>air),  can  be  traced  (directly  or  indirectly)  to  the  cerebellum. 

The  masses  of  gray  matter  comprised  within  the  cerebellum  (which 
Viave  been  speciall}' named)  comprise  (1)  the  cerebellar  cortex;  (2)  the 
*^*nucleuH  of  the  ventricular  roof''  (Sj^itzka)  or  the  nucleus  fastigii;  (3) 
t:he  nucleus  ernboliformis ;  (4)  the  nucleus  globosus;  and  (5)  the  corpus 
rlentatum, 

I  quote  from  a  lecture  of  mine,  published  by  the  Medical  Record 
Some  years  ago, the  following  paragraphs, subject  to  some  corrections: — 
'•  From  a  standpoint  of  our  present  knowledge,  the  cerebellum  must 
he  considered  as  the  '  terra  incognita '  of  the  brain.  The  clinical  evidence 
is  discordant.  The  anatomical  connections  of  the  cerebellum  with  other 
parts  of  the  nervous  system  are  remarkable,  and  their  minute  structure 
is,  as  yet,  imperfectly  understood.  The  region  overlapped  by  the  cere- 
bellum is  interspersed  with  important  collections  of  gray  matter,  which 
act  as  nuclei  of  origin  for  important  nerve  tracts;  so  that  all  experiments 
made  upon  the  cerebellum  itself  or  its  peduncles  are  liable  to  cause  injury 
to  some  of  the  neighboring  parts,  and  thus  to  yield  results  which  are  puz- 
zling and  unreliable.  Conjecture  inevitably  forms  an  important  element 
in  all  of  the  theories  advanced  respecting  the  functions  of  the  ganglion 
itself,  or  of  certain  of  its  parts.  Nothnagel  claims  to  have  demonstrated 
that  mechanical  stimulation  of  the  surface  of  the  cerebellum  will  give  rise 
to  muscular  movement  without  signs  of  pain  being  perceived.  lie  found 
that  these  movements  developed  slowly,  appearing  first  on  the  side  oper- 
ated upon  and  then  ceasing,  only  to  appear  upon  the  oi)posite  side.  lie 
states  that  he  has  demonstrated  that  the  fifth,  facial,  and  hypoglossal 
nerves,  as  well  as  nerves  distributed  to  the  trunk  and  extremities,  can  be 
thus  called  into  action.     The  same  observer  concludes  that  destruction 


40  LECTURES   ON   NERVOUS  DISEASES. 

of  the  commissural  fibres  and  the  vermis  produces  incoordination  of 
movement.  Hitzig  and  Ferrier  believe  that  injuries  to  the  lateral  lobe 
produce  the  same  varieties  of  'forced  movements'  as  are  noticed  after 
section  of  the  middle  peduncle.  Flourens  observed  that  injuries  to  the 
anterior  or  posterior  parts  of  the  vermis  caused  animals  to  fall  forward 
or  backward  respectively,  and  his  views  have  been  confirmed  by  others. 
Ferrier  found  that  stimulation  of  the  cerebellar  cortex,  by  the  inter- 
rupted electric  current,  produced  in  monkeys,  cats,  and  dogs  movements 
of  the  eyeballs,  with  associated  movements  of  the  head,  limbs,  and  pupils. 
Adamuck  produced  the  same  effects,  however,  by  stimulating  the  corpora 
quadrigemina.  Hitzig  refutes  the  view  that  Forrier's  results  were  due  to 
an  escape  of  the  current  by  claiming  to  have  produced  similar  effects  by 
mechanical  irritation  of  the  cortex.  Eckhard  has  brought  forward  facts 
which  tend  to  show  that  in  certain  parts  of  the  cerebellum  lesions  tend  to 
produce  diabetes  or  simple  hydruria,  thus  resembling  the  effects  of  irrita- 
tion of  the  medulla  in  the  region  of  the  floor  of  the  fourth  ventricle. 

"In  the  face  of  this  conflicting  mass  of  experimental  evidence,  I 
mention  now  one  of  the  most  plausible  and  attractive  theories  respecting 
the  relation  of  the  cerebellum  and  cerebrum  to  muscular  contraction, 
which  has  been  advocated  by  Spencer  and  sustained  by  H ughl in gs- Jack- 
son, Ross,  and  others.  It  is  believed  by  these  authors  that  all  continuoiuf 
tonic  muscular  contraction  is  governed  by  the  cerebellum,  and  the  alter- 
nate or  clonic  muiicular  contractions  by  the  cerebrum,  in  so  far  as  they  are 
required  to  maintain  a  posture  or  produce  a  change  in  attitude.  In  all 
efforts  to  maintain  an  attitude  (once  assumed  as  the  result  of  some  cere- 
bral impression  received)  the  cerebellum  holds  the  muscular  apparatus 
in  its  proper  state  of  tonicity ;  but  when  the  attitude  is  to  be  changed, 
for  any  possible  reason  of  which  the  cerebrum  is  conscious,  the  proper 
muscles  are  relaxed  and  others  thrown  into  a  state  of  contraction  by 
means  of  the  higher  ganglion.  The  body  is  then  intrusted  to  the  influ- 
ence of  the  cerebellum  if  the  attitude  is  to  be  again  maintained.  Thus 
it  is  suggested  that  the  cerebellum  be  considered  as  capable  of  auto- 
matic action,  but  still  as  a  subordinate  to  the  cerebrum,  which  possesses 
the  power  of  overcoming  it  in  one  of  two  ways  •  First,  by  increasing  the 
supply  of  nerve  force  to  certain  sets  of  colls,  then  under  the  influence  of 
the  cerebellum,  and  thus  altering  their  action  upon  muscles;  or  second, 
by  inhibiting  or  totally  arresting  the  cerebellar  influx  to  the  antago- 
nistic sets  of  muscles.  Both  are  designed,  according  to  this  view,  to 
act  either  automatically  or  in  unison,  but  the  cerebellum  is  the  servant 
of  the  cerebrum  to  do  its  bidding  when  required. 

"  It  will  be  at  once  perceived  that  this  theory  applies  to  the  complex 
physiological  acts  of  walking ;  the  prolonged  maintenance  of  any  given 
posture ;  the  transfer  of  the  centre  of  gravity ;  the  passive  state  of  groups 
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,0/  muse)t««:  ami  many  of  tin?  luorbiil  phfnuniona  obsefTed  in  muscles,  a** 
reskult  of  tmpairmeDt  ol'  tht*  hiirlier  nerve  reutres.     It  will  be  impo*^ 
'  discuss  fill  of  these  fomlitionK  in  this  eonnection,     ITiighlin^**- 
I  find  R088  Imve  cuverod  the  more  important  points  in  their  w*»rks. 
If  '^Pirp  form  our*Tiewa  of  tht*  pliy^iolcrfrical  fmic^thms  of  the  cerebellunj 
*«*Iy  from  the  HUxndpnint  of  tht*  aiiutotnfcal  conneetions  wliieh  thni 
'  s*lion  iH  knowii  to  i>us»ess,  we  eaniiot  but  agree  witl»  Beeliterew  in 
V  of  the  conclusion  which  he  has*  lutely  advanced.     This  author  Ix- 
w^'9  that  the  eerel>ellnm  is  intimately  connected  with   three  orcrann 
^i«^li  lend  to  exert  :in  intlueuce  ii|)on  et|uilibrinni,  as  folk^W'm   Fiis*t,  the 
€4*irvtdar  canaU,  cinuieeted   witli  the  organ  of  hearing;  second,  the 
w.n  (if  nijht,  !*inco  the  movements  of  the  glolie  of  the  eye  antl  |K>ftHibly 
«t*iiM*  of  virion  may  be  traced  to  a  rehition  with  the  irruy  nmtter  in 
Jlmir  of  the  third   ventricle  and   siil»RC(|Ucntly  with  the  cercktUnm  j 
[i»"<^,  thr  ftfivary  gray  matti'j\  which  this  author  thinkf^  is  probnbly  con- 
5^«*d  with  the  orjiana  of  tactile  Rensibility* 

'The  %iew«»  of  this  author  have  been  in  part  anticipated  and  suft* 
(in«%<]  hy  Spit/.ka.  who*  in  an  article  published  Rome  yeara  ago,  con* 
»c^tUe  cereli«llum  us  the  centre  whore  'impressions  of  touch  and  po* 
iti**r  are  ar*H<X'ialed  with  those  of  time  and  space/  and  hence  tlie  seat  of 
fi»*i*cliuatit»n  of  the  most  delicate  forms  of  movomentn ;  nuch  as  iire  neces^ 
''♦for  inHtance,  *  to  the  proper  adjustment  of  the  drum-membrane  of 
eiar  for  the  correct  a|ipreciation  of  nounds,  tlie  appreciation  of  time 
Hiythm,  t\ud  tht*  tinur  uetn  of  eipiilibriuni/  In  tilling  this  ponition^ 
the  lutter  author  l>elicvea  that  the  cereliellum  i^  8uix>rdinatc  to  the  cere- 
^!ffiuu/t4i  which  it  act8  as  an  *  informing  depot'  for  codrdiDation,  rather 
tiwui  4H  a  dUtinct  centre/" 


lind 
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8f»aci*  will  not  allow  of  a  description  of  the  architectural  details  of 

Uii«  very  intricate  gtructure.     Its  component  t>arts  may,  however,  l»e  thus 

flA't^ified:  L  Certain  fibres  which  are  known  to  piins  without  interniplinn 

'S'l^'n^li  iui  ^uVintance;  thuft  joining  the  cerebrum  or  ei?rebcUuni  witti  the 

N"i»ai  conl.*     2.  Other  fibres*  which  arise  within  the  medulla  from  the 

'i^  v'f  itM  ditferent  nuclei.     3*    Collections  of  gray  nmtter,  which  are 

'  1 '4(„i*4  i4,  nvell  tlellneil  part**  of  t lie  spinal  gray  matter,     4,  CoJIci'tionH 

'*f  nervi!  cells  whiclt  are  destined  for  »j)eciiU  cranial  nerve  root« ;  these 

L  have  iku  analogue  in  llie  t^pinal  gray  f^ulMtauce. 

•Tb**'iUiT»rl  ecrfttjcjlar  Obm*"  flrpt  nppf^ar  Ui  tUc  ^ocoml  or  ttilnl  lumber  ^i^einiHirf 

*  in  (•(mrlll^^d  ajiwiir»t  Ur  the  inferior  jM*jiiirirb*  of  ihr  errt- t^rMnm.    The  fcUi*  of  Clurko** 

Uif  Atiil  iitui*h  ftnittller  tli^ii  ih*>t*c  of  liw  itiiitriar  linnisi.     Actimniju  ti» 

*i<-  }inaiiT]o|r|ir»  of  tii<*i*  ctU*  tirv  Dti«erve<t  in  Uw  uurleUH  of  iJic  VEgti« 
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ITnder  beading  (1)  may  he  euiimemteil:  the  motor  or  *^ pyfamldal 
tnitns*' (direct  ari<l  orossod);  tli<^  so-called  *' sen sor^^  tracts '' to  the  eere- 
brniii:  ami  thi^ '* direct  eerolN-lhir  tnicas'*  IVjrmed  indirectly  through  the 
agency  of  the  cells  of  Clarke's  cohinin  within  the  spinal  cord* 
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Fig.  1.V— hiAt^KAMoi' THKCHiiipTiiACTtiiMTHKMemaLJV.  (AfrerF.rW  i  r  J 
lari»  i*  fcpro-eiitedbyshfldhig  I  C?/„uliv.irvbfJdy ;  T.  uMicrior;  5*  lalcr  . 
»f>iiialfiJiiic\ill;  <f,pyriim»do-iin»crior  truer  ;  i/.p)  rantido -lateral  tn»ci;  /^r, ; 
rciTiAhider  of  AtJterior  column ;  ^,  remAimicr  of  the  Id^tcT^t  coluitin ;  *•,  **.  cct 
y>  funicuUK  ijrir^cilU ;  nnd/*,  nucleus  of  ihc  tame :  c.  furticulu'^,  ciinejiius,  an 
kaine;  /"r,/,,  interna)  faitciculus  uf  the  pciluiit:  cerebeJli  ;  /' r.**  ,  extent,  i 
*amc  ,  t-V.  /".♦  trad  frum  oorp,  qixadr.  lo  fcurnal.  relic  ;  C'y.L*  the  same  tu  the  oHv;Ar\  Ix-^Jy  , 
Thatt  tract  from  the  thalamiu  opticus. 

FlC,    Hi — THAMHrAWItWT    LaTEHAL  VllfW    ftr  TMK   MkDULLA,  SunniST ,    THK   RSJ.AT1VR   TiiSi- 

110N:>  oir   TMH   Mt>ST   iMtSJllTANT    X»rt  LKl  ;    Kir.MT    Half^ "^     i'JH_A»  SJtEN  I^Nr^M 

mm  S{ikifA*.B  oi*  Shction.  thh  Faki*  ihat  Lis  Closbi-'  i  acb  ari  nsKi'sst 

SitAliKii.     (AflcrErb.  I      Pf,  pytnimidal  tract  ;  /^cAV*  dccii-  i  mitil?;  ;   f>,  nStvnry 

body;  t?-i,  superior  oli  '  /'.motor,  )'» »n  idf  tie  ictiMir),  i  "ni!.^! 

of  trii^einirms  :   //,  nm  iu;en:i;    C/i  Rcnu  f;icSati>  ;    ///,  nucl! 

posterior  medlAO  aci"i  •  /A',  glM*?iu-tiharyngc'Hl  nucleus.  -\ , 

*\7,  j*txesAorigi»  nucleus,  .W/.  l*\poKlo»»al  niicletA;   A*,  nii'ckui  of  ihc  Innuulu*  gructlis.; 

R I  ,tri^cmU}\»  riwis .  those  of  the  A'  /  /♦  abducen*. and  A"  1 7/,  fnciiilis. 

root  ifi  tl»e  tiinri  pwlli  for  the  trauBiulfi'Um  of  emiud  nrj|tulsi'h,  utul  th*4t  the  nulerinr  midJ. 
ti»ry  ruot  U  a  piitli  tur  the  trullsrlli^^i^>tJ  of  iitipn»**ftiuii«  wlihli  rt*it^isi  In  thf  dctermliiaUon  cif 
equilibrium.     Kdittgi-r  lather  iucUnes^  aleu  tu  a  soiiifwlial  i^lJiiilar  view. 
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Under  (2)  the  following  bundles  might  be  classed  :  The  fibres  which 
form  the  ^'fillet"  or  ^^  lemniscus  tracts;"  those  which  join  the  nuclei  of 
Goll's  and  Burdach's  columns  with  the  olivary  bodies;  those  which 
|)as8  into  the  inferior  cerebellar  peduncles  from  the  olivary  bodies;  some 
fibres  of  the  formatio  reticularis ;  the  hypoglossal,  facial,  and  trigeminal 
cerebral  tracts;  the  so-called  '* speech  tract,"  etc. 

Regarding  the  ultimate  distribution  of  the  fibres  of  the  lemniscus 
tract,  a  wide  diversity  of  opinion  lietween  authors  of  note  exists.  Flech- 
sig  believes  that  its  sensory  fibres  pass  lateral  of  the  red  nucleus,  then 
into  the  posterior  third  of  the  internal  capsule,  then  to  the  centrum  ovale, 
and  that  they  end  in  the  cortex.  Others,  among  whom  ma3'  be  men- 
tioned Wernicke,  Forel,  and  Roller,  believe  that  they  end  in  the  medul- 
lary laminae  of  the  thalamus.  Others  again  trace  fibres  from  this  tract 
to  the  corpora  quadrigemina.     (See  also  paragraphs  on  page  32.) 

Under  (3)  and  (4)  come  the  nuclei  of  the  cranial  nerves ;  the  olivary 
bodies;  the  cells  of  the  "formatio  reticularis;"  the  nuclei  developed  at 
the  upper  end  of  GoU's  and  Burdach^s  columns ;  and  the  accessor}'^ 
olivary  bodies.  The  two  diagrams  of  Erb  which  are  introduced  here  will 
aid  the  reader  in  gaining  a  conception  of  the  situation  and  extent  of  the 
more  important  nuclei,  and  the  course  of  some  of  the  tracts  of  fibres 
mentioned.  It  may  be  well,  for  one  not  familiar  with  the  subject,  to 
compare  them  with  Fig.  13,  and  also  with  a  section  of  the  spinal  cord 
which  shows  the  situation  of  the  columns  spoken  of  (Fig.  32). 

Note  (particularly  in  Fig.  16)  the  situation  of  each  of  the  nuclei,  the 
peculiar  course  of  the  facial  fibres,  the  situation  of  the  olivary  body  and 
the  superior  olive,  the  enormous  length  of  the  inferior  sensory  nucleus  of 
the  fifth  cranial  nerve,*  and  the  situation  of  the  decussation  of  the  '^  pyra- 
midal "  or  motor  tracts. 

The  looping  of  the  fibres  of  origin  of  the  facial  nerve  around  the 
nucleus  of  the  sixth  cranial  nerve  in  the  medulla,  has  caused  some  ol)- 
servers  to  favor  the  view  that  these  fibres  are  associated  in  some  imper- 
fectly understood  way  with  the  cells  of  that  nucleus. 

In  Fig.  16  the  reader  should  trace  separately  the  course  of  the  pyra- 
midal tract  (from  above  downward);  that  of  the  direct  cerebellar  tract 
(from  below  upward);  the  course  of  the  fibres  derived  from  the  nuclei  of 
the  columns  of  Goll  and  Burdach;  the  various  tracts  that  terminate  in 
the  reticular  formation,  as  well  as  those  that  pass  through  it ;  and,  finally, 
the  fibres  of  the  cerebellar  peduncle. 

♦The  tiigeminuB  nerve  Ib  known  to  possess  motor,  sensory,  and  vaso-niotor  or  secre- 
tory fibres.  Spitzka  concludes  that  the  vaso-motor  fibres  spring  from  sul>-ependymal 
nuclei ;  that  the  motor  root  arises  In  part  from  a  continuation  of  the  lower  facial  nucleus  ; 
and  that  the  sensory  root  can  be  shown  to  arise  from  cells  within  the  medulla,  the  cervical 
•egments  of  the  spinal  cord,  and  the  cerebellum. 
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Spitzka  compares  the  medulla  to  '*a  hypeitrophied  segment  of  the 
cord,  in  which  the  longitudinal  associating  fibres  outweigh  in  number 
and  length  those  of  any  other  spinal  segment.'^  He  considers  it  as  a 
ganglion  which  presides  over  all  rejiex  acts  in  which  rhythm  is  an  essen- 
tial factor . 

Regarding  the  course,  termination,  and  function  of  some  of  the  sen- 
sory nerve  tracts  depicted  in  this  diagram,  it  may  be  well  to  state  that 
differences  of  opinion  exist  among  authors  of  note.  Whether  some  are 
first  deflected  to  the  cerebellum  (being  compelled  to  pass  through  the 
substance  of  that  ganglion  in  order  to  reach  their  termination  in  the  cor- 
tical centres  of  the  cerebrum)  is  still  an  open  question  (see  Pigs.  12,  14, 
16,  36,  and  37). 

Respecting  the  effects  of  the  formation  of  the  fourth  ventricle  upon 
the  central  gray  masses,  Spitzka  remarks,  that  if  we  start  with  the  com- 
parison of  the  gray  substance  of  the  cord  to  a  capital  letter  H,  and  imagine 
the  vertical  brandies  of  the  11  to  be  separated  posteriorly  till  they  become 
almost  horizontal,  the  anterior  horn  becomes  the  most  internal,  the  lateral 
cornua  intermediate  between  the  anterior  and  the  posterior,  and  the  pos- 
terior horns  the  most  external.  Thus  the  "motor  system"  is  to  be 
sought  for  nearest  the  median  line;  the  "mixed  system"  to  its  outer 
side ;  and  the  "  sensory  system  "  becomes  the  outermost. 

The  same  author  remarks,  in  this  connection,  that  "  as  the  me- 
dian line  of  the  cord  becomes  changed  by  the  horizontal  expansion  of 
the  fourth  ventricle  in  the  medulla,  we  may  surmise  that  the  more  axial 
muscles  will  be  represented  by  nuclei  situated  near  the  ventricular  floor, 
the  more  appendicular  muscles  further  away  from  it." 

Concerning  the  trigeminal  nerve  roots  and  their  nuclei,  he  also  makes 
the  following  suggestions:  *'0n  the  strength  of  the  law  of  segmental 
harmony,  we  can  theoretically  infer  that  the  part  of  the  trigeminus  origin 
situated  in  the  level  of  the  cervical  spinal  cord  corresponds  to  the  tem- 
poral cutaneous  l)ranches,  which,  with  the  upper  cervical  nerves  that 
originate  at  the  same  level,  share  the  distribution  to  the  occi  pi  to-temporal 
region.  That  part  which  is  in  the  level  of  the^  hypoglossal  nucleus,  will 
presumably  correspond  to  the  distribution  of  the  lingual  branch  of  the 
fifth.  Further  forwards  (cephalad)  in  the  level  of  the  facial  and  motor 
trigeminal  nuclei,  we  will  have  the  dental,  mental,  and  infra-orbital  dis- 
tribution projected,  and  in  such  a  way  that  the  nerves  of  the  upper  jaw 
will  be  above  that  of  the  lower.  Still  farther  cej)halad,  in  the  altitude 
of  the  oculo-motor  muscles,  will  be  tlie  centre  of  the  ophthalmic  distri- 
bution area." 

The  statement  is  now  generally  acce[)ted  by  neurologists  as  proven, 
that  both  the  motor  and  sensory  tracts,  which  unite  the  cerebral  cortex 
with  the  cells  of  the  spinal  gray  matter,  are  functionally  associated  loith 
both  sides  of  the  body. 
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The  main  distrilnition  i>*  to  that  lateral  half  of  the  body  wliicli  m 
0).i|Ki^'^l  to  the  eerehrnl  bei!iiK)>lu^re  to  wliich  thf?  rtbres  rnii  be*  ultiJimWly 
tmre«t  Tilt*  (iecussfttion  of  both  the  motor  and  sensory  nerve  trai't**  is, 
tlnTcfure,  not  (complete.  The  motor  fibres  decussate  at  the  lower  |iiirt 
of  tho  nuidnlla.  Some  of  thr  ^sensory  fibres  (probubly  tfio^c  which  pre- 
ftid€  over  thi'  e*o-cnlled  **  muscuhir  sense")  decmsaate  alao  in  the  niednlUi 
(eidlf!d  by  Spitzka  the  **  piniform  decussation/' becft use  it  occupies  a  cone- 
iKhttf>ed  area  in  rross-^eetionB  of  the  medulla  mnde  at  that  level).  Tho94> 
tmctd,  which  eonvry  iqensations  of  pain,  touch,  and  tcmpcratutc,  prol*. 
ably  decussate  vrithin  the  substance  of  the  spinal  cord. 
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fU&    17.— 'A     DlAGHAM     DftSIGMCII    BV    TMK    AlTMOIt    1*0   SflOW    IHR    Coi/XSR  OP  TMK  F»K«» 


'  I  am    h«>nij'      N*>(c  <hai  the  rcii  (ibres  escape  from  the  Ante* 
I'le  icttmty  tjuwdJc*  ctitcf  »f  th<  pastcrior  nerve  rtwi  (/*    r,y. 
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rck  ( Hfis.  i^  wnd  '^)  »nd  the  IjUier  kpoftUia  of  the  Iveml  cotumn* 


(Affer  Kfb).     tf ,  ih«  nDii-ticcii**ari<m  bundle 
I  pyrsmidjil  iibrusi ,    I'hc  fi*niM:r 


Kfb) 
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I  'A  and  :(V) . 

The  ^*  reticular  formation  '*  acts  probably  ag  a  conductor  of  sensory 
IntpulseH  «>f  [min  and  temperature  which  paj^is  eephalad  to  reacli  the  cell* 
of  ll*o  cerebral  eort«^x  win* re  they  lK?coine  transformed  into  couscioua  re- 
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The  lemniscus  tract  or  the  -'fillet'^  probably  conveys  impressions 
of  muscular  sense  to  the  cerebral  cortex,  after  the  fibres  related  to  that 
sense  have  decussated  in  the  medulla  (Starr).     (See  also  page  32.) 

The  pyramidal  fibres  in  the  medulla  tend  to  displace  in  a  backward 
and  outward  direction,  the  fibres  whicli  probably  assist  to  form  the  an- 
terior root  zone  (Fig.  18). 

Spitzka  advances  the  view  that  the  nuclei  of  origin  of  the  spinal 
accessory  nerve  have  different  functions ;  that  within  the  spinal  conl  is 
probably  designed  to  innervate  the  tni[)ezius  and  the  stemo-mastoid 
muscles;  the  inner  accessory  nucleus  is  associated  with  the  fibres  dis- 
tributed to  the  larynx,  and  may,  therefore,  according  to  this  observer, 
be  called  the  *' nucleus  laryngeus;"  finally,  the  outer  accessory  nucleus 
is  termed  by  him  the  ^'  deglutitory  nucleus,"  because  it  apparently  shares 
in  the  motor  supply  of  the  muscles  of  deglutition. 

The  posterior  longitudinal  bundle  becomes  closel3'  intermingled  with 
the  interolivary  tract  in  the  medulla ;  hence  it  is  impossible  to  distin- 
guish these  fibres  below  the  level  of  the  pons. 

THE  DIAGNOSTIC  VALUE   OF   SOME   OF  THE    SPECIAL    SYMPTOMS   OF 
NERVOUS   DERANGEMENT. 

Some  three  years  since,  I  published  in  the  Medical  Becord,  as  an 
abstract  of  lectures  delivered  by  me,  a  series  of  articles  which  discussed 
the  various  tests  that  have  to  be  made  at  times  by  a  neurologist  to  detect 
the  existence  of  organic  disease  in  the  brain,  the  spinal  cord,  and  the 
cerebro-spinal  nerves.  These  articles  will  be  reproduced  in  this  and  the 
following  section,  with  such  modifications  and  additions  as  subsequent 
reflection  and  experience  on  my  part  have  suggested  to  me.  A  por- 
tion of  the  matter  included  under  this  heading  constitutes  a  portion  of 
this  course  of  lectures.  They  were  delivered  in  the  New  York  Post- 
Graduate  Medical  School  and  Hospital,  and  also  before  the  classes  of  the 
Medical  Department  of  the  University  of  Vermont.  I  quote  from  them 
us  follows : — 

"  Before  the  various  tests  which  are  employed  by  the  specialist  in 
neurology  to  determine  the  existence  of  diseased  states  of  the  nerves  and 
muscles  are  separately  discussed  (as  they  will  be  in  Section  II.  of  this 
work),  it  may  be  necessary  to  hastily  summarize  a  few  of  the  more 
important  facts  in  nervous  symptomatology. 

"  Not  only  are  some  of  the  tests,  described  later,  complex  in  them- 
selves, and  therefore  difficult  of  comprehension,  but  they  would  be  abso- 
lutely useless  in  j)ractiee  if  the  clinical  bearing  of  each  were  not  clearly 
comprehended.  For  example,  a  physician  who  has  acquired  a  smatter- 
ing of  nervous  symptomatology  may  be  called  upon  to  examine  a  patient 
who  gives  evidences  of  impairment  of  motor  power  in  some  part  of  his 
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uated  in  (1)  the  coverings  of  the  brain,  (2)  the  external  gray  matter  that 
invests  it  like  a  cap  (the  cerebral  cortex),  or  (3)  in  parts  more  or  less  dis- 
tunt  from  its  exterior.  It  is  important,  from  a  Htandpoint  of  prognosis 
and  treatment,  that  he  comes  to  some  definite  conclusion  also  regarding 
tlie  character  of  the  trouble.  If  the  disease  be  confined  to  the  spinal 
cord  of  the  ])atient,  it  becomes  necessary  for  the  physician  to  discrimi- 
nate again  between  affections  that  follow  separate  bundles  of  nerve  fibres 
(systematic  lesions  of  the  cord)  and  those  that  spread  transversely  from 
column  to  column  (focal  lesions  of  the  cord);  and  to  decide  also  as  to  the 
height  of  the  lesion,  its  pathological  character,  and  the  special  regions 
that  are  affected  by  it.  Finally,  if  the  paralysis  he  due  to  some  spinal 
nerve,  the  possibility  either  of  ])rain  or  spinal  disease  must  be  excluded, 
and  the  cause  must  be  sought  for  along  the  course  of  the  nerve  whose 
function  is  impaired. 

Before  I  discuss  the  clinical  tests  of  nervous  diseases  in  detail,  I 
direct  the  attention  of  the  reader  to  some  extracts  from  the  chapters  on 
the  Diseases  of  the  Brain  and  Spinal  Cord  that  are  embodied  in  the  third 
edition  of  my  work  on  *  Surgical  Diagnosis.' 

MOTOR   PARALYSIS. 

Anything  which  tends  to  impair  the  generating  power  of  the  nerve 
centres  or  the  conducting  power  of  nerve  fibres  may  produce  paralysis 
of  motion  or  sensation. 

*'  Motor  paralysis  (when  due  to  a  lesion  affecting  the  cerebro-spinal 
axis)  can  result,  therefore,  from  any  condition  which  interferes  with  the 
motor  convolutions  of  the  brain,  or  the  nerve  fibres  which  start  from 
them  and  are  continued  as  the  so-called  *  motor  tract.'  The  latter  aid 
in  all  voluntary  movements  of  the  extremities.  They  pass  through  the 
following  parts  successively:  (1)  The  white  substance  of  the  cerebral 
hemispheres  ;  (2)  the  corpora  striata  ;  (3)  the  crura  cerebri ;  (4)  the  pons 
Varolii ;  (5)  the  medulla  oblongata;  and  (6)  down  the  motor  columns  of 
the  spinal  cord. 

''  The  disturbing  lesions  may  be  therefore  classified  as  ;  (1)  Those  of 
the  gray  matter  of  the  convolutions  of  the  brain  (cortical  lesions)  ;  (2) 
those  of  the  central  mass  of  the  cerebral  hemisplieres,  including  lesions 
of  the  ''  internal  capsule;"  (3)  those  of  the  corpora  striata;  (4)  those  of 
the  crura  cerebri ;  (5)  those  of  the  pons  Varolii ;  (G)  those  of  the  medulla 
oblongata;  (7)  those  of  the  spinal  cord. 

•*  The  various  tests  which  are  employed  to  determine  the  existence 
and  extent  of  a  loss  of  muscular  power  will  be  given  later." 
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CORTICAL    PATIALYSIS    OR    RPASM. 

These  may  Ix*  depeiuU^nt  iipaii  <ume  lesion  of  tht'  gniy  matter  of  the 
cer«it»ml  convolutions  (the  ct*rt?bml  cortex).  They  may  occur  in  con- 
liecftiou  with  ali-scesses,  hlootl-clots,  spotf^  orsofteinn^^  tumors,  depressed 
fioti*',  menint^eul  thi*'kenings  and  exudjitioiiH,  embolism,  thrombosis,  etc 

Tlie  renenrclu'S  of  Ferrier,  LuciaTii^  Exner,  Horsley,  Deevor^  und 
tilers  have  Uitely  taugfit  us  the  situtitiori  of  sj^ecial  motor  centres  scat- 
-€•<!  nwr  the  eoiivnlutionft  of  the  so-called  **  motor  area  **  of  the  cere- 
br%ttn,  From  this  standpoint  we  are  olten  enabletl  to  judge  of  the  i^eat 
of  the  lesion  tiy  the  aid  of  the  j^ronpH  of  muscles  wltieh  exhibit  the 
paMfytic  j^tate  {monopleiria).  Hiighlings-Jncksun  and  Browii-Sequard 
bave  added  to  our  kiiowk'dt;:e  of  the  relative  effects  of  destructive  and 
irritative  lenifuis  of  the  cerebral  cortex, 

'*  Jrritaiwe  Ifsions  of  tlie  cerebral  cortex  are  usually  iLshered  in  by 
eoiiviilsivr  attneks,  which  leave  the  subject  paralyzed  in  some  s{M:*eial 
s£roti|i  of  inn§cle:§  (nion*\plegia);  or,  if  hemiplegia  ensues,  some  parts  of 
lU^  btKiy  are  more  atTected  than  others.  The  pandyais  is  usually  tran- 
«M?nt,  and  returns  again  after  subseipient  convulsive  attucks.  These  irri- 
tativf  lesions  are  partieularly  liable  to  \h*  of  syphilitie  origin. 

**  JJedruvtuH>  l^tnona  of  the  eercbral   cortex  are  clmraeterize<l   by 

l«<irnlysi8  of  s|X'cia)  jirrnips  of  muscIc!*  (monoplegia,  or  mono-anwsthesia), 

i^  Wa«  the  ease  with  the  irritiitive  lesifins.    This  is  in  marked  contnist  to 

tile  hemiplegia,  or  hemiamesthesia  which  follows  lesions  of  the  central 

portions  of  the  brain.     If  the  lesion  be  very  extensive  eonia  may  V>e  pro- 

cluceil,  but  consciousness  is  not  usually  lost  unless  the  attack  be  aeeom- 

|)atiit*d  by  convidsions.      Pain  of  a  local  ehanicter  within  the  head  is  often 

^*^WipUiined  uf^nntl  percussion  <iver  the  seat  of  the  lesicm  freipiently  elicits 

*^*  tl*  it  »honld  l»e  jibsent.     The  sensibility  of  the  pjiralyzed  p.nrts  is  not 

impainHl  unless  more  or  less  sensory  iiaralysis  exists  as  a  complication. 

*^'*»*  pandyzed  muscles  exhibit  the  normal  eleetro-contractility.     As  is 

"^'P  Case  with  all  eereliral  lej^ions.  the  (mralysis  is  develojjed  on  the  side 

^i't»o«lte  to  the  exciting  cause  (except  in  very  rare  instances).     In  cor- 

t»<^l   legions  of  the  motor  area,  the  muscles  frequently  exhibit  a  state  of 

P^^^t-intndytic  rigidity  in   the  early  stages  of  the  disease.     The  various 

v|*t?^  of  monoplegia  and  the  suruicril   ifuides  for  trejdnning  over  s|>ecial 

°^tnr centres  have  been  dis^cnssed  in  tlie  Author's  work  ui*on  the  anat«tmy 

**^  th<%  aenrotis  system. 

llornley  hnn  lately  added  a  valuable  c«tntri Nation  to  the  suljject  of 
^tical  loc'alixaljou.  based  ujxju  experimentiiti^m  on  mtinkeys,  and  also 
^^  ohgervations  in  ten  cases  where  the  diseased  area  was  successfully 
***^'rialned  in  tlit*  human  subject  prior  to  operative  procedure.  His  con- 
^l^ions  nre  therefore  wortliv  of  nf»tc.      They  mav   Ik*  summarized  as 
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1.  Sulci,  or  fissures^  are  not  to  be  regarded  as  accurate  bonndarien  to 
cortical  areas,  although  they  constitute  valuable  landmarks  for  operative 
procedures  upon  the  cortex. 

2.  The  motor  centres^  according  to  this  observer,  are  capable  of 
further  subdivision  than  those  described  by  Ferrier,  and  they  overlap 
each  other  at  their  borders. 

3.  The  face  area,  taken  as  a  whole,  embraces  the  lower  third  of 
both  central  convolutions  (Fig.  4).  This  is  subdivided  into  (a)  an  upper 
and  anterior  portion,  which  controls  the  upper  part  of  the  face  and  the 
angle  of  the  mouth ;  (6)  the  anterior  half  of  the  lower  portion,  which 
governs  the  movements  of  the  vocal  cords  ;  and  (c)  the  posterior  half  of 
the  lower  portion,  which  governs  the  lower  part  of  the  face  and  the  floor 
of  the  mouth. 

4.  The  area  for  the  vjyiyer  limb  occupies  the  middle  third  of  both 
central  convolutions,  and  also  the  base  of  the  superior  and  middle  frontal 
convolutions.  It  joins,  and  also  merges  with,  the  area  for  movements  of 
the  head  and  neck  in  the  middle  frontal  gyrus,  and  with  that  of  the  leg 
in  the  superior  frontal  gyrus. 

In  the  area  described  as  pertainiYig  to  the  upper  limb,  the  uppermost 
part  is  thought  to  control  the  muscles  of  the  shoulder ;  below,  and  pos- 
teriorly, the  elbow  is  represented ;  still  further  below  and  somewhat  an- 
teriorly, the  wrist;  next  in  order,  anteriorly,  the  finger-movements  are 
placed,  and  lowest  of  all,  and  posteriorly,  the  thumb-movements  are 
located.  These  views  he  substantiates  by  observations  made  in  cases  of 
cortical  tumors,  where  spasm  was  developed  and  appeared  first  in  an 
isolated  region  of  the  upper  limb. 

5.  The  area  for  the  lower  limb  is  described  by  this  observer  as  em- 
bracing the  upper  portions  of  the  two  central  convolutions;  also  the 
whole  of  the  superior  parietal,  the  base  of  the  superior  frontal  convo- 
lutions, and  the  para-central  lobule.  This  description  is  not  materially 
different  from  that  of  Ferrier  (Fig.  3). 

The  subdivisions  of  this  area  are  as  3'et  incompleted,  but  the  points 
given  are  of  interest  to  the  surgeon.  The  movements  of  the  big  toe  are 
referred  to  the  para-central  lobule ;  those  of  the  leg  alone  to  the  middle 
part ;  those  of  the  leg  and  arm  combined  to  the  most  anterior  portion. 
Most  of  these  conclusions  agree  in  the  main  with  those  of  Ferrier 
(Fig.  3). 

f).  The  area  for  movementn  of  the  head  and  neck^  and  also  for  con- 
jugate deviation  of  the  eyes,  is  placed  by  this  observer  (in  common  with 
Ferrier  and  Munk)  in  the  bases  of  the  three  frontal  gyri  (see  12,  in  Fig.  3). 

t.  Respecting  the  steps  required  to  locate  the  fissures  of  Rolando 
and  Sylvius  upon  the  human  subject  during  life  (as  a  basis  for  surgical 
procedures)  the  following  conclusions  are  reached  : — 
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(a).  The  tnethod  first  described  by  Tliane  for  lof^ating  Bolando^A 
fissure  is  adapted.  A  careful  loeasnreinent  is  tirst  made  alon;?  the  mesial 
line  of  the  skull ^  starting  from  the  root  of  the  nose  and  extending  to  the 
oceipital  protuberance.  This  distance  is  then  halved.  The  fissure  of 
Holtindo  at  its  upper  jmrt  lies  one-half  inch  posteriorly  to  its  central 
IKiint,  A  strip  of  flexible  iron  (with  a  movable  jiriu  phioed  at  an  angle  of 
nixty-^eveo  decrees  to  it)  is  now  laid  upon  the  middle  line  of  the  bead ; 
the  lM>int  of  junction  of  the  ni-»vaV»le  unn  with  the  mesial  strip  being 
cart'fnlly  located  at  the  poirn  previously  determined  as  overlying  the 
it|}per  end  of  Rolando's  fissure.  When  this  is  accurately  done,  the 
movable  arm  marks  the  course  of  the  lipjx-r  two-thirds^  of  the  fisNiire  of 
Rolando,  but.  as  the  lower  third  temls  to  bend  sMghly  backward,  it  does 
not  aa  eleariy  define  the  lower  third  of  that  tissure 

{h).  To  accurately  locate  the  fi^sttre  of  Sylvtns  upim  tlie  skull  no 
Utile  precision  is  required,  A  few  points  in  the  bones  of  the  skull  have 
first  to  he  accurately  determined.  These  are  as  follows;  (1)  The  point 
whcrt*  the  trrnpond  ridge  cr<»ssi's  the  coronal  suture  (the  ^'stephanitm^^). 
This  can  usually  Ix^  felt  with  the  finger,  the  coronal  suture  apjienring  to 
ibe  touch  either  as  a  depression  or  as  a  ridge  lying  between  two  grooves. 
(3)  Exactly  midway  between  the  steplijinion  and  the  up|H^r  border  of  the 
xygoma,  on  a  line  drawn  vertical  to  the  zygoma  towsirtl  the  stephanlon. 
Hiis another  point  known  as  the  '' ptfrum.'^  (H)  To  determine  the  highest 
point  of  the  suture  which  exists  between  the  squamous  pf»rtion  of  the 
letnfKiral  bone  and  the  inferior  border  of  the  parietal  bone  (the  ^^nquamrh 
pnrwlat*^  tiuiare)  a  measnrement  has  to  Ije  nmde,  because  that  suture 
cannot  he  felt  beneath  the  temporal  muscle. 

In  front  of  the  temporo-maxillary  articulation,  an  upright  upon  the 

^  )l||^  0*n  in  Fig.  2(b  would  cross  the  zygoma.     The  junction  of  the  upper 

llddle  thirds  of  the  measurement  made  upon  such  a  vertical  line 

ti^wfsc^n  the  upper  border  of  the  Jt^^goma  and  the  ridge  formed  by  the 

Ufinporal  muscle.  indicatt»s   the  situation  of  the  highest  point  <d"  the 

6€|Uamo-partetaI  suture. 

The  anterior  limb  of  the  Sylvian  fissure  starts  from  a  point  which 
litis  from  one-half  to  one  line  (one4wenty-fourth  to  one-tw*Ollth  of  an 
inch)  in  front  of  the  'pterion.''  It  runs  anteriorly  and  upward  from 
tlmt  point.  The  posterior  limb  passes  backwartl  and  slightly  upward 
Drum  the  same  point. 

8w  The  Hulci  of  the  frontal  toh\  and  also  the  inter-parietal  sulcus 
(which  limits  the  so-r'alled  ♦^ motor  area''  of  the  cortex  posteriorly),  are 
next  to  be  hw-ated  upon  the  exterior  of  the  skulU  in  order  to  innp  out 
the  convolutions.     The  guides  to  the  sidci  are  as  follows  : — 

The  prt^cfnlral  gulcuft  lies  H*jn»ewhnt  behind  the  coronal  suture  and 
p«mallel  to  it.     It  extends  to  about  the  middle  of  Rolando's  fissure. 
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The  inferior  frontal  sulcus  diverges  from  the  precentral  at  about 
the  level  of  the  temporal  ridge. 

The  superior  frontal  sulcus  starts  at  a  point  in  the  precentral  gyrus 
somewhat  posterior  to  the  line  of  the  precentral  sulcus  if  continued 
upward.  The  exact  point  is  about  midway  between  the  fissure  of  Ro- 
lando, and  an  upward  continuation  of  a  line  in  the  direction  of  the  pre- 
central sulcus.  Its  altitude  in  the  cerebrum  is  slightly  above  the  level 
of  a  point  (midway  between  the  mesial  line  of  the  skull,  and  the  centre 
of  the  parietal  eminence)  which  designates  the  lower  limit  of  the  superior 
parietal  convolution. 

The  inter-} varietal  sulcus  in  its  ascending  course  starts  from  a  point 
on  a  level  with  the  junction  of  the  middle  and  lower  thirds  of  Rolando's 
fissure.  It  turns  backward  on  a  level  situated  midway  between  the 
mesial  line  of  the  skull  (marked  by  the  longitudinal  fissure)  and  the 
centre  <5f  the  parietal  eminence. 

HEMIPLEGIA. 

This  condition  is  characterized  by  a  paralysis  of  motion  in  one 
lateral  half  of  the  body.  It  is  often  associated  with  more  or  less  anaes- 
thesia, but  it  may  exist  independently  of  it.  I  quote  from  a  previous 
article  of  my  own,  as  follows: — 

**  IIemij)legia  may  be  ])roduced  by  any  lesion  which  interferes  with 
the  free  action  of  the  *  motor  tract'  of  fibres  during  their  passage  from 
the  motor  convolutions  of  the  cerel)runi  to  the  columns  of  the  spinal  cord; 
and  lesions  of  the  spinal  cord  itself  (if  sutliciently  high  uj)  and  restricted 
to  a  lateral  half  of  the  cord  on  the  side  which  corresjjonds  to  the  paral- 
ysis) may  also  induce  it. 

'*  If  the  lesion  be  within  the  cavity  of  the  cranium  the  hemiplegia 
will  be  on  the  opposite  side  of  the  body ;  if  it  be  spinal  the  hemiplegia 
will  be  upon  the  same  side.* 

"Hemiplegia  from  intracranial  lesions  may  be  the  result  of  embolism, 
thrombosis,  apoplexy,  softening,  abscess,  tumors,  compression  of  the 
brain  from  traumatic  causes,  destruction  of  limited  portions  by  injury, 
general  pressure  from  inflammatory  exudations,  etc. 

"  Consciousness  is  generally  lost  when  cerebral  hemiplegia  is  de- 
veloped. Convulsive  attacks  are  not  usually  present  at  the  onset  of 
the  paralysis.  The  paralysis  is  more  i)rofounil,  as  a  rule,  than  that  of 
cortical  lesions,  and  of  longer  duration.  The  special  senses  are  not 
infrequently  involved  to  a  greater  or  less  degree.  Other  cranial  nerves, 
which  are  not  associated  with  the  special  senses,  may  also  give  evidence 
of  being  implicated  by  the  lesion.  The  facial  nerve  is  most  frequently 
atfected. 

♦Thi8  rule  is  not  absolutely  true,  but  the  exceptions  to  it  are  80  rare  that  it  is  a  safe 
one  to  follow  in  elinieal  deductions. 
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**  By  means  of  anatomical  guides  the  seat  and  extent  of  an  intra- 
cranial lesion  may  often  be  determined  with  positiveness.  The  co-exist- 
ence of  impairment  of  sensation  with  motor  paralysis  is  a  valuable 
diagnostic  sign  that  the  exciting  lesion  is  within  the  substance  of  the 
hrain  and  not  upon  its  surface.  The  exceptions  to  this  rule  are  ex- 
tn*mely  rare. 

"  The  localization  of  non-cortical  lesions  is  more  diflicult  and  some- 
what less  certain  than  those  which  are  confined  to  the  cortex.  A  careful 
8tud3'  of  all  the  symptoms  presented  (when  combined  with  a  knowledge 
of  modem  cerebral  and  spinal  anatomy)  will  often,  however,  lead  to  the 
most  positive  deductions.  It  should  be  remembered  that  accuracy  of 
diagnosis  often  leads  to  success  in  treatment  of  disease,  and  in  no  case 
is  it  better  exemplifietl  than  in  the  nerve  centres." 

CROSSED  PARALYSIS. 

A  condition  in  which  the  face  or  some  organ  of  special  sense  gives 
evidence  of  an  impairment  of  a  cranial  nerve,  while  the  body  is  gimul- 
taneously  rendered  hemiplegic  on  the  opposite  side,  is  termed  '*  crossed 
paralysis'' — the  '' paralysie  alteme"  of  the  French  authors.  We  owe 
much  of  our  knowledge  of  this  subject  to  Professor  Romberg,  of 
Berlin,  who  has  written  extensively  upon  it. 

"  The  more  common  forms  of  crossed  paralj'sis  are  named  from  the 
cranial  nerve  which  exhibits  an  impairment  of  its  functions.  They  are 
as  follows:  First  cranial  nerve  (olfactory)  and  body  t3^pe;  third  cranial 
nerve  (motor  oculi)  and  body  type :  fifth  cranial  nerve  (trigeminus)  an(J 
body  type ;  seventh  cranial  nerve  (facial)  and  body  type.  They  will  be 
discussed  later. 

"  It  may  be  well  to  remark  in  this  connection  that  '  crossed  paral- 
ysis'  is  of  special  clinical  importance,  because  it  often  imparts  the  most 
positive  information  to  the  surgeon  in  regard  to  the  seat  of  the  intra- 
cranial lesion  which  has  produced  it." 

COMPLETE   PARALYSIS. 

When  a  lesion  is  situated  at  the  base  of  the  brain,  and  is  suffi- 
ciently large  to  involve  the  motor  fibres  of  both  hemispheres,  the  body 
may  be  completely  paralyzed  below  the  head. 

"Various  cranial  nerves — chiefl>*  the  third,  fifth,  sixth,  and  seventh 
— are  liable  to  then  exhibit  the  effects  of  simultaneous  pressure  upon 
them ;  hence  the  general  paralysis  of  the  body  is  apt  to  be  associated 
with  paralytic  symptoms  confined  to  the  face. 

"  Bilateral  spinal  lesions  when  situated  high  up  in  the  cervical 
region,  may  also  cause  a  form  of  complete  paralysis  of  the  body — the  so- 
called  'cervical  paraplegia.'" 
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*'  These  abnormiil  sensations  are  confined  exclnsively  to  those  parts 
in  which  the  sensory  nerves  are  more  or  less  impaired.  This  impairment 
may  result  from  some  lesion  of  the  nerves  after  their  escape  from  the 
brain  or  spinal  cord,  or  from  lesions  of  the  nerve  centres  which  involve 
their  fibres  of  origin. 

''  By  a  careful  study  of  the  symptoms,  a  skilled  anatomist  is  often 
enabled  to  decide  whether  the  lesion  is  cerebral,  spinal,  or  confined  to 
special  nerve  trunks.  This  field  is  too  extensive,  however,  to  Ik?  consid- 
ered in  detail  here." 

HYPERESTHESIA. 

In  connection  with  lesions  of  tlie  brain  and  spinal  cord,  a  condition 
of  excessive  sensibility  is  sometimes  encountered.  It  is  t(»rmed  *'  h^-per- 
aisthesia." 

*'  It  may  exist  independently  of  motor  or  sensor^'  paralysis ;  or,  again, 
it  may  co-exist  with  them.  Its  clinical  significance  depends  upon  its  seat 
and  extent  and  the  other  evidences  of  disturbed  nervous  functions  which 
co-exist.  It  will  be  discussed  from  a  clinical  point  of  view  in  subsequent 
pages.' 

HEMIANOPSIA. 

A  loss  of  vision  in  one  lateral  half  of  each  retina  is  termed  *'  hemi- 
anopsia'' and  "  hemianopia."  It  is  called  ''  hemiopia"  by  some  authors  ; 
although  incorrectly  so,  as  that  term  means  *'  half-vision,"  while  the  two 
others  mean  what  they  are  intendt-d  to  express. 

The  following  steps  are  commonly  employed  to  detect  the  existence 
of  this  symptom :  Request  the  patient  to  close  one  eye  by  pressing  the 
lid  down  with  the  finger,  and  to  so  direct  the  open  eye  as  to  concentrate 
its  gaze  upon  some  fixed  object  near  to  it.  [I  usually  hold  up  the  fore- 
finger of  my  own  hand  within  a  foot  of  the  i)atient's  open  eye,  and  tell 
him  to  look  steadily  at  it.]  Having  done  this,  take  some  object  which  is 
easily  seen  (such  as  a  piece  of  white  paper)  in  the  unemployed  hand,  and 
move  it  to  the  right  and  left  of  the  object  upon  which  the  ])atient  is 
gazing,  and  also  above  and  below  the  object,  asking  the  patient,  in  each 
case,  if  the  two  objects  are  seen  simultaneously  and  with  distinctness, 
and  notice  upon  which  side  of  the  fixed  object  the  patient  cannot  perceive 
the  moving  object.  It  is  self-evident  that  the  retina  is  blind  upon  the 
side  opposite  to  that  upon  which  the  moving  object  is  lost  to  sight. 

The  most  common  form  of  hemianoi)sia  is  that  in  which  the  nasal 
half  of  one  eye  and  the  teini)ornl  half  of  the  other  is  blind.  This  condi- 
tion is  termed  homonymous  hrmianopsia.  It  is  the  result  of  pressure 
upon,  or  aetnal  destruction  of  one  of  the  optic  tracts,  the  pulvinar  of 
the  thalamus,  the  cortex  of  the  occipital  lobe  (probably  the  ctineus)^  or 
the  fibres  that  connect  it  with  the  optic  tract.  (This  seems  to  be  proven 
by  the  late  researches  of  Munk,  Wernicke,  Starr,  Seguin,  and  others.) 
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Lesions  at  the  base  of  the  skull  frequently  produce  this  variety  of 
hemianopsia,  if  they  lie  posteriorly  to  the  optic  chiasm.  In  this  situa- 
tion, the  lesion  usually  produces  the  symptoms  which  are  referable  to 
pressure  upon,  or  destruction  of  the  bundles  of  motor  or  sensory  fibres 
found  in  the  crus  and  below  it,  or  some  of  the  nerves  which  escape  from 
the  base  of  the  skull.  Fig.  21  will  aid  the  reader  in  appreciating  the 
clinical  vjihie  of  this  suggestion. 

Whenever  the  chiasm  is  affected,  we  meet  the  binasal  type.  Regions 
c  and  6,  in  Fig.  21,  would  then  be  deprived  6f  visual  perceptions. 

Tliere  is  still  one  more  form  of  hemianopsia  which  is  occasionally 
encountered,  viz.,  the  bitemporal  type.     This  has  l>een  interpreteii  by 


VISUAL  AllCA 

0 


MCOUUA. 


Fic.  22— A  Diagram  Dbsicnbd  by  thk  Author  to  Show  thk  Obnrral  Coursb  of  Fibres 

OF   THE    "SbNSORY"    AN«    "  MoTOR    TrACT^,"    AND  THEIR    RkLATION   TO  CERTAIN    FAS- 
CICULI OF  THE  f  )pnc  Nbrvh  Tracts.    (Modified  from  Scguin.)    S,  Sensory  tract  in  posterior 
)()  P  and  T,  occipit.il,  parietal,  and  temporal  lobes  of 
hemisuheres ;  M,' motor  tract  in  ^asis  cruris,  extending  to  P  and  F,  parietal  and  (part  of) 


region  of  mesocephalon,  extending 

hemisuheres ;  M.  motor  tract  in  b;  _  ,.  ,.  . 

frontal  lobes  of  hemispheres:  C  (^.  corpus  quadri^cminum;  O  T,  optic  thalamus;  N  I., 
nucleus  leniicularis;  N  C,  nucleus  caudaius;  l.thc  fibres  forming  the  "tt^mentum  cruris" 
(Meyncrt);  2,  the  fibres  fo-ming  the  "basis  cruris"  (Meynert);  a,  fibres  of  the  optic  nerve 
which  become  associated  with  the  "optic  centre"  in  the  optic  thalamus,  and  are  subse- 
•luently  prolonged  to  the  *•  visual  area"  of  the  occipital  convolutions  of  the  cerebrum:  6^ 
optic  fibres  which  join  the  cells  uf  the  "  corpora  quadrigemina,"  and  are  then  prolonged  to 
the  visual  area  of  the  cerebral  cortex. 

an  autopsy  nuido  upon  a  case  intrusted  to  the  care  of  Professor  H. 
Knapp,  of  this  city.  It  must  be  evident  that  the  chances  would,  of 
necessity,  be  extremely  small  of  ever  eneounterinfr  a  bilateral  lesion 
which  would  atfeet  only  those  fibres  of  the  optie  chiasm  or  optic  tract 
which  supply  the  temporal  half  of  each  retina,  and  at  the  same  time 
leave  tlie  decussatinir  fibres  intact.  IIow,  then,  are  we  to  account  for 
the  fact  that  this  form  is  sometimes  met  with?  I  would  call  attention 
to  a  peculiar  arrangement  of  the  arteries  in  the  region  of  the  optic 
chiasm  as  a  factor  in  causing  this  condition.  It  has  l>een  shown  that 
atheromatous  degeneration  of  the  ''  circle  of  Willis  "  (a  peculiar  arrange* 
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metit  of  blood -vesselB  at  the  Imse  of  the  brain)  so  impairB  the  elasticity 
of  Iht?  arteries  a;*  to  create  through  their  ptilsation  a  type  of  iNJurj  to 
tbc  clim«»J»  so  limited  in  its  extent  as  to  impair  only  the  lihren  dis- 
tributed to  the  temporal  halves  of  the  retina?,  and  thus  to  create  bi- 
temporal liemt  anopsia. 

Hemianopsia  will  Ik*  more  fnllj  discussed  in  connection  with  the 
HliMls  of  lealons  of  the  optic  nerve.  The  diagram*  intro<lnced  will,  I 
trust,  make  tlte  facts  stated  clear  to  the  ndnd  of  the  reader. 
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flC.  SS— A  OtAGKAM  DBSIGMBU  »V  TlIK  AUTHOR  TO  8>COW  «OMB  OF  THK  El!t.ATJOP«S  Of    rHR 

'   '  '  ;       "  ■,(  Sylviui,  R,  ftwxTc  o( 

,   I,  olfactory  nerve;  'i* 


ill  <., 

be  ci'TJO^  iT'-vi  wii.'i,  tnc  id 

locajictliun  AppAi'eiu. 


.iKc  kt-.  i>^jinn»i!> 


hxiki 
ijjKjii  1  crcbml 


We  may,  therefore,  summarize  the  clinical  «itrnif!cance  of  tliis  peculiar 
fcimi  *>f  bUndness  as  follows:  (a)  The  homonymmia  variety  indicates 
le^iotm  affectinij  the  optic  tract  or  its  continnation  bttckward  ;  or,  possibly 
a  lifJiion  of  the  cortex  of  the  occipital  lobe  of  the  same  f«ide.  (ft)  Tlie  bi- 
tiAs&l  variety  indicates  a  lesion  pressing  u])iin  tfu*  central  jK^rtion  of  the 
ehlasin.  (i-)  The  bitemiwral  variety  indicates  atheromatoua  degene- 
rution  of  the  circle  of  Willis.  Symmetrical  lesiona  of  the  outt^r  f^art  of 
the  ehiuftui  miglit  possibly  (?)  alno  cfi«i*«e  it 
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APHASIA. 

An  impairment  of  the  idea  of  language  or  its  expression  (inde- 
pendent of  paralysis  of  the  tongue)  constitutes  this  condition. 

It  is  commonly  described  as  of  two  varieties- — the  sensory  or  "  am- 
nesic form,"  in  which  the  memor}'^  of  words  or  of  symbols  is  more  or  less 
effaced,  and  the  motor  or  "ataxic"  variety,  in  which  the  memory  is  per- 
fect, but  the  subject  cannot  properly  pronounce  words,  from  an  inability 
to  perfectly  coordinate  the  muscles  concerned  in  articulation. 

The  symptoms  of  this  malady  in  either  of  its  forms  are  always  of 
great  clinical  interest,  because  some  peculiarity  in  each  case  causes  it  to 
differ  from  others  which  may  have  Ix^en  previously  encountered. 

I  quote  from  the  third  edition  of  my  work  on  "  Surgical  Diagnosis," 
some  selected  paragraplis  relating  to  this  symptom,  with  occasional 
changes  in  their  phraseology : — 

"  In  the  amnesic  variety  the  most  familiar  objects  are  commonly 
misnamed ;  the  subject  being  oftentimes  aware  that  the  error  has  been 
committed,  and  yet  is  not  able  to  correct  it.  The  form  which  this  loss 
of  memory  takes  is  liable  to  vary  with  each  case.  As  an  illustration  of 
this,  some  forget  only  names  ;  others  only  numbers.  In  certain  reported 
cases,  the  names  of  things  only  in  dead  or  foreign  languages  were  re- 
tained; in  others,  the  reverse  had  been  observed,  the  patient  losing  all 
memory  of  acquired  tongues.  Again,  the  sound  of  words  often  will  not 
be  recognized  when  the  letters  which  form  them  will ;  and  the  reverse  of 
this  condition  is  not  infrequently  met  with  in  aj)hasic  subjects. 

"  We  owe  to  Broca  the  credit  of  the  discovery  that  the  centre  for 
the  coordination  of  the  movementH  of  the  tongue,  lips,  and  palate,  neces- 
sary to  articulate  speech,  could  be  located  in  the  posterior  portion  or  base 
of  the  third  frontal  convolution;  and  to  many  of  the  later  pathologists 
the  debt  of  overthrowing  what  once  was  the  popular  view,  viz.,  that  this 
centre  is  not  confined  exclusively  to  the  left  cerebral  hemisphere.  Sub- 
sequent pathological  observation  seems  to  have  added  strength  to  the 
view  that  lesions  of  the  island  of  Reil,' as  well  as  the  medullary  sub- 
stance which  intervenes  between  it  and  the  centre  of  Broca,  must  be  in- 
cluded in  the  so-called  'motor  speech  area.'  The  amnesic  form  may  lie 
dependent  likewise  upon  lesions  of  the  so-called  'sensory  areas'  of  the 
cortex. 

"  The  'centre  of  Broca'  is  supplied  with  blood  by  the  middle  cere- 
bral artery.  An  embolus  within  that  vessel  will  tend,  therefore,  to  arrest 
the  circulation,  of  that  important  area,  and,  at  the  same  time,  it  will  in- 
terfere more  or  less  with  the  nutrition  of  the  motor  area  of  the  cortex 
and  the  corpus  striatum — the  ganglion  which  probably  modifies  all  motor 
impulses  sent  out  from  the  brain  to  the  muscles  of  the  opposite  side  of 
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the  body.  Now  wo  know  rlinically  that  (*inl»n1i»in  m  a  freqiient  eause 
i*f  aphasia,  and  tiifit  hiMTiiple^riii  iilin<isi  nlways  accompanies  it.  We  alm> 
know  that  the  uiirkUf  ceroltral  arttTV  of  the  lell  sUU*  is  the  most  freqti«ut 
seat  of  embalio  olwtniction.  This  fact  helps  iis  tt*  intt^rpret  the  devel- 
opmi*nt  of  rijrht  hi?mi|)U*Liia  in  connection  with  n]ihasia»  as  is  fcMind  to 
exist  in  Ihr  largt?  proportion  ofsucli  casen.  Scguin  found  two  htmdrcd  and 
fortv-thrcc  casu'S  in  whicli  riuht  lieniiplegia  exii^tetl  out  of  a  total  <d'  two 
liiindred  and  Mxty — k'fb  hemiplciria  being  present  in  bnt  seventeen  cases. 

"  In  the  ataxir  i^nri^/// of  ajihasia,  the  patii*nt  eitn  nsnally  write  what 
cftiinot  l^e  spoken,  tlins  jirovin^  tliat  the  memory  of  words  seen  or  heard 
ia  not  effaced,  but  rnther  the  nbility  to  so  coordinate  tlie  mnsck'i?  of  Npceeh 
3UI  to  properly  pronounce  them.  This  condition  must  not  be  conlbnndtHi 
writh  flphcuna  <\on^  of  voice).  Several  cnHes  liave  iH'en  re|>orted  wlu-re  the 
amiiesit*  form  hits  jriven  |»lai'e  to  the  ataxic,  and  Uie  lesion  has  l>een  found 
aver  the  centre  of  Broca.  It  wuuhl  seem,  therefore,  that  the  thinl  frontal 
convolution  (althoujgjh  placed  in  close  relationfthip  with  the  oral  and 
lingual  centn'»  of  Ferricr)  has  some  ifuperfeetly  nntlerstood  connection 
with  the  memory  of  woriis,  as  well  as  with  the  coiinHnated  movements 
of  the  a[)paratns  of  speech. 

•*  If  irritative  or  ilestructive  lesions  of  the  eereiiral  cortex  exist  as 
the  exeitmg  cause  of  the  aphasia,  convtdeion^  may  be  associated  with  its 
ilcYidopmcnt. 

"  If  nnudjness  or  anaesthesia  co-exist  with  liemiplegia  /uhI  aphasia,  it 
indio-ates  that  the  "^ motor  aiid  sensory  tracts'  which  eonuectt  the  eere- 
liruiii  with  the  extremities  are  iuvolved,  as  well  as  the  centre  of  sjjeech, 
or  the  ^speech  tract/"' 

We  have  reason  to  iK'lieve  that  the  cortical  cells  of  the  K<M-rtlled  **  sen- 
sory area"  of  the  cerebrum  not  only  enable  us  to  ap|ireciale  tlie  many 
fiiet^  telcj^raphed  to  them  by  the  or^ns  of  smelK  sijrht,  hearinLr,  taste, 
iuul  touch:  but  th:vt  each  cell  is  able  furtliermore  to  store  up  siieh  irupres- 
9toiiH  iui  it  is  specially  desitrned  to  take  cogrnizance  of,  and  U*  reeull  them 
ml  the  command  of  the  will  as  memoHen  of  pant  events. 

Munk  IniH  hitely  demonstratt^d  that  the  cortieal  cells  of  tin*  occipital 
laU*^  preside  over  vision;  and  that  a  jxM'nuUM^nt  loss  of  sijsfht  follows  the 
total  destruction  of  these  lobes.  The  same  observer  has  shown,  also, 
when  a  circumferential  rin»x  of  cells  in  the  occipitnl  lolies  were  not  in- 
cludcMl  in  the  ex[)criment  (the  central  portions  only  of  the  lolies  lieing 
nemoved),  that  an  animal  will  slowly  retrain  its  familiarity  with  stuToumi- 
ing  objects  through  the  sense  of  sijudit,  A  dojoCt  for  example,  will  learn 
to  again  recog^nize  faces,  can  be  taught  iinew  to  fear  tlie  lash,  to  recoirnize 
foiwl  by  sight,  etc.  The  only  explanation  of  such  Tacts  is  that  the  new 
^iglil-mcmories  are  formetl  in  |ilace  of  those  that  were  obliterated  by^  the 
o|H'nition. 
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Experimental  investigation  and  pathological  facts  lead  us  to  the 
conclusion  that  the  various  forms  of  memories  recognized  are  stored  up 
in  those  cortical  cells  which  were  originally  thrown  into  activity  by  the 
fact  remembered.  Thus,  for  example,  the  cells  of  the  area  of  hearing 
give  to  us  our  memories  of  sound ;  those  of  the  sight  area  our  memories 
of  visual  impressions ;  and  those  of  the  smell  area  our  memories  of  odor. 
Some  remarkable  clinical  facts  sustain  the  view  that  tlie  cells  of  the  motor 
area  even  are  capable  of  giving  to  us  memories  of  muscular  efforts.  These 
are  totally  distinct  from  other  forms  of  memory.  Professor  Charcot  lately 
reported  a  case  where  a  gentleman  could  read  by  tracing  the  lines  with 
his  finger,  when  a  lesion  of  the  brain  had  deprived  him  of  his  ability 
to  recognize  written  or  printed  characters  by  sight.  He  could  write  with 
ease,  but  could  read  wh.it  he  had  written  only  by  retracing  the  lines,  or 
going  through  the  motions  necessary  to  reproduce  the  letters. 

Dr.  M.  A.  Starr  has  lately  written  two  popular  articles,*  in  which 
the  physiology  of  speech  is  discussed  at  some  length.  It  is  illustrated 
with  some  admirable  diagrams.  This  author  cites  many  interesting  cases 
which  illustrate  the  various  types  of  aphasia,  and  he  supports  the  view 
that  the  i)arietal  convolutions,  which  are  not  related  to  muscular  move- 
ments, are  the  seat  of  our  conscious  appreciation  of  tactile  impressions 
and  of  touch-memories.  Ross,  Hughlings-Jackson,  Bastian,  Broadbent 
Kussmaul,  and  others,  have  written  extensively  upon  this  subject. 

Much  light  has  been  shed  by  recent  investigations  upon  those  cases 
of  aphasia  where  the  ability  to  respond  to  spoken  questions  has  been 
destroyed  by  focal  lesions  of  the  brain,  and  the  patient  has  still  been 
able  to  appreciate  written  interrogations  and  to  reply  to  the  same.  Cases 
also  where  the  reverse  has  been  observed,  are  now  understood. 

The  condition  known  as  ''  word-deafness  "  is  to  be  clinically  regarded 
as  a  s3'mptom  of  a  lesion  affecting  the  superior  temporal  convolution,  in 
which  the  centres  of  hearing  are  situated.  The  condition  known  as 
^^ word-blindness^^  indicates  a  lesion  of  the  occipital  lobes. 

The  centre  of  Broca  must,  therefore,  be  regarded  as  related  exclu- 
sively to  motor  speech  memories,  which  can  be  called  into  activity  b}"  the 
different  parts  of  the  cortex  in  case  any  impression  received  by  them 
demands  a  verbal  response. 

We  are  in  possession  of  facts  to-day  that  render  it  certain  that  the 
nuclei  of  origin  within  the  medulla  oblongata  of  the  nerves  which  preside 
over  the  tongue,  lips,  and  palate,  are  connected  with  those  cortical  cen- 
tres that  are  functionally  related  to  speech  by  the  fibres  of  the  so-called 
^^  speech  tract.^^  Wernicke  has  lately  traced  the  course  of  these  fibres  by 
a  study  of  reported  cases  which  bear  upon  this  field.  He  places  them  in 
the  posterior  part  of  the  infernal  capsule  (Fig.  24),  and  states  that  they 

♦  Popular  Science  Monthly ^  Sept.,  1884 ;  Princeton  Review,  May,  1886. 
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finss  also  tlirotii^h  the  external  capsule  U*  rt^eli  the  thini  frontal  canvo- 

/ntion.     This  diBcovtry  enables  its  to  exf>lain  tlif  co-i*xi stent-*?  of  ajfhiisia 

^hh  iiemiuniestht^sia  ami  LL'ttiiujiopt*iu,  which  huK  lievn  ahserved.     It  alsio 

c/trjir3  np  those  cases  wht'n^  lemoii'*  of  the  crusi,  \ious,  niid  medulla  fiave 

l^rocluced  aphasic    symptoms.     The   **  speech   tiaet"   umnt  n(>t  be  ron- 

rijiojclf*d  with  tlie  rereliral  extension  of  fibres  ot*  the  hypoglossal  nerve, 

**^hic*li  huve  a  ilitferent  course. 

C?b*nicaUy,  we  may  be  called  upon  to  recogniise  the  following  varie- 
Uea  c>f  defective  speech  pnxUieed  Ity  brain  lesions  :^ — 


(1)  Motor  or  **  Ataxic"  Aphakia. 

(2)  SiHsoftY  or  **  Amnesic '' ApHAiiiA. 


\Vctfd-bIliidni*s«. 
AirmpJiia. 


PAIIAPHASIA. 


^^f        This  is  acomlitfon  where  the  istihstiUUton  of  wrong  wordtt  or  ni/rnholit 

I     '*otstii^  in  conversation  or  during  attempts  at  writing.     The  patient  is 

cuti^oiefus  of  this  error,  but  is  unable  to  correct  it.     Xouns  are  more 

I      ^^^*|iiently  lost  than   verbs.     Patients  of  this  type  often  exercise  great 

*'^l?enuity  in  avoiding,  during  conversation  or  writing,  the  words  winch 

ihf-y   are  liable  tt>  fail   in   properly  recalling.     By  means  of  oddly-eon- 

*'-t'i4eted    sentences   they   will    often    hide    this   defect   in    speech    frmn 

'trarigiers.     ^  good  test  often  for  such  cases  is  to  request  the  putieiit 

***   aay  his  alphabet^  and  to  count  until  requested  to  cease.     These  jui- 

^**Ota  will  proljably  substitute  wrong  letters  or  figures  for  the  proper 


Paraphasia  is  due  to  a  lesion  of  the  ishmd  of  Reil.     On  the  leH  side 
**^  the  brain  in  right-handed  hubjeets^  or  inre  versa. 


TKDE   MOTOK   APHASIA. 

th\»  condition  is  due  to  a  Icsiun  in  the  centre  of  Broca  (third 
^ntftl  convolution). 

These  patients  caiirjot  artieidate  correctly.  They  are  painfully  eon- 
^i'>U^  of  this  defect;  hence  they  frequently  ln^comc  mute  rather  than 
^  •?3KpOfte  themselves  to  eritieisra  or  ridicule.  I  have  known  such 
I**'^<?fits  t«i  Ik*  ileemed  m  melaneholiae  lieeause  they  could  not  be  induced 

In  case  certain  words  are  retained  or  regained  after  the  attack,  these 
*oril^  or  expressions  are  used  in  a  peculiarly  automatic  way  by  the 
l*^**iiit  in  reply  in  any  tjuestion  asked.  It  is  not  uncommon  for  a 
^  PW-ii&tit  with  motor  aphasia  to  use  some  abstrrdly  irrelevant  phrase  as  an 
^^^^'•'cr  to  any  question  wliich  may  l^e  propoumled.  Occasionally,  this 
\^tir^^e  may  Ije  tnieed  to  some  peculiar  expression  wliich  existed   in  tlie 
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mind  of  the  patient  at  the  time  when  the  attack  occurred.  As  examples, 
a  case  is  reported  by  Hammond  where  a  patient  would  reply  "hell  to 
pay"  under  all  circumstances;  and  another  by  Hughlings-Jackson  where 
the  unvarying  reply  was,  "1  want  protection." 

AGRAPHU. 

This  term  is  applied  to  a  condition  where,  from  cerebral  disease  or  — 
other  causes,  the  power  of  tvriting  is  suddenly  or  gradually  lost. 

The  explanation  of  this  condition  rests  in  the  fact  that  the  patient-^ 
has  lost  certain  memories  which  previously  enabled  him  to  make  the=s 
necessary  finger  movements  for  placing  upon  paper  results  obtained  by — ' 
his  mental  processes. 

Such  a  person  might  be  able  to  perform  anj-  or  all  movements  of 
the  fingers  (that  are  not  connected  with  the  writing  of  letters  or  figures)^ 
with  his  accustomed  delicacy.  He  cannot  write  from  dictation,  or  copy-^ 
from  a  printed  or  written  slij).  He  is  not  paralyzed,  nor  is  he  affected^ 
with '*  writers'  cramp."  The  memory  is  alone  at  fault;  hence  this  con — 
dition  is  a  variety  of  '*  amnesic  aphasia." 

In  some  instances,  delicate  finger  movements  required  in  the  me — - 
chanical  trades,  the  use  of  musical  instruments,  etc.,  have  been  known  to 
be  suddenly  taken  awa}'  from  a  similar  loss  of  motor-memories.     Such 
cases  are  not  included  under  tlie  term  '* agraphia." 

WORD-DEAFNESS. 

This  is  a  form  of  sensory  aj^hasia  which  is  due  to  a  lesion  of  the  first 
temporal  convolution.  These  patients  cannot  be  made  to  understand 
spoken  language,  because  their  centres  of  hearing  have  been  impaired. 
They  are  not  deaf  to  sound,  but  they  fail  to  appreciate  the  meaning  of 
certain  sounds.  Their  own  tongue  is  as  unintelligible  to  them  as  a 
foreign  language. 

This  condition  prevents  the  patient  from  speaking  correctly,  because 
of  an  inability  on  his  part  to  recall  the  proper  sound  of  many  wonls  pre- 
viously employed  by  him.  Their  efforts  to  talk  or  to  read  aloud,  result 
in  an  "  unintelligible  jargon  ■'  which  the  patient  does  not  recognize  as  in 
any  respect  unnatural  or  inexpressive  of  ideas  he  desires  to  commu- 
nicate to  you,  because  his  ear  does  not  properly  interpret  his  own 
utterances. 

You  may  test  such  a  patient,  therefore,  by  asking  him  to  read  aloud 
some  printed  selection,  or  to  write  at  your  dictation.  With  neither  of 
these  tests  will  he  be  able  to  fully  comi)ly. 

Starr  quotes  from  Broadbent  the  following  illustrative  case; — 

"One  such  person  was  asked  to  read  the  sentence.  *  You  may  receive 
a  report  from  other  sources  of  a  supposed  attack  on  a  British  consul- 
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IPeaemU    The  afTair  U,  however,  unwortUy  urconsidemtion/     He  rend  it 

«/awi y*  ttttd  in  a  jerky  manner,  a^t  nenrly  ixs  coiiUl  be  tukeii  dnwn^  tliust; 

'Sa  nnr  wbjee  coz  wenenient  apripsy  iro  freuz  fenenient  wi/,  a  aei*miee 

<*oz    fio«  no  Sophias*  a  th**  freckled   [lotliy  eonollie<l.     This  jitfair  eh  uli 

cont  oh  curly  of  consequenees/     It  was  evidently  an  eflort  to  read  aloud, 

''Quiring  close  attention,  and  he  read  seriously  and  steadily ,  apparently 

''"*^«*nseious   of   the    absurdity    of    liis    utteranees,   till    interru[>ted    by 

^'*^Hler,  which  it  was   impossible  to  restrain.     He  was  never  able  to 

'^'rtt-e.  nt  dictation,  hut  he  signed  hin  name  (^uite  well,  and  could  copy 

aeon  ^^tely*  though  ns  he  wrote  eneh  letter  he  would  attempt  to  name  it 

*Ioticl,bat  always  pronounced  a  wron<^  letter/* 

WORD-BLINDNESS. 

TThis  is  another  form  of  sensorj^  aphai^ia.  It  is  due  to  a  lesion  of 
'V'bual  centres  in  the  occipital  h>be8.  It  is  accompanied  by  n  lo^s  of 
fl*^^n:i.cify  of  the  meaning  of  prijUed  <ir  written  sifmt>ots,  i^ueli  patient?)  can 
i'^^^ Tally  reeo;^mize  familiar  objects*  or  facets,  but  they  cannot  read  cor- 

AVhen  asked  to  rend  a  prinked  selection  or  a  written  sliij,  their  inter- 
V*^^tution  is  an  incorrect  one      Tbey  can  often  write  from  dictation,  but 
tti^.y  ^,,1111,^4  i-end  what  they  luive  written.     Their  conversational  powers 
^^^  liot  impaired  unless  *''  word-<leafness  "  is  also  present. 

The  following  illustrative  case  is  quoted  l»y  Starr,  from  a  contri- 
^*^i\on  of  Ho8s  upon  tins  condition: — 

*^Une  umn  who  had  sutferetl  from  this  affection  seemed  at  first  un- 
conscious of  his  actual  conditioti.  When  asked  to  rea<i  lie  would  make 
^^fy  clalx^rat^  preparations,  putting  on  his  spectacles  and  movino^  the 
l^aijer  or  l»ook  Ixtckwurd  nuil  forward  until  he  seemefl  to  get  it  into  a 
p(>NitJoD  where  he  could  see  well.  He  would  then  read  aloud,  uttering  a 
ft  V  *  ires  which  had  not  the  remotest  connection  with  anythinir  that 
n-  him  on  tbe  printed  paii:e.     He  wuh  handed  a  note  which  read 

as  follows:  ♦Dear  Sir,  1  shall  be  uiuch  obliged  if  you  will  let  me  know 
whether  or  uot  you  consider  it  likely  that  A.  B.  will  recover''  fic  looked 
»t  it  carefully,  and  seemed  to  glance  it  through »  and  then  read  slowly 
unit  deli l>cmtely,  and  without  much  hesitation:  *  Dear  Sir,  Vou  arc  re- 
t|ue«ttr<l  til  bring  this  note  with  you  the  next  time  you  come  t<»  the  in- 
llriuary;*  and  then  he  ad<lecU*that  is  what  I  mnke  of  it;  I  don't  know 
whether  it  is  right  or  not/  He  often  tried  to  read  a  newspaper  aloud, 
aod  hln  wife  said  that  he  *  read  a  lot  of  stuff  all  made  up  out  of  his  own 
beact'  On  one  occasion  she  took  the  pajier  antl  read  it  to  him.  He  waa 
▼ery  quiet  for  a  time,  and  then  asked,  *  Is  that  whnt  it  snys  in  that  paj^err 
fUid  when  f*he  assured  him  that  it  was,  be  sniil,  •  Well,  then,  I  must  be  an 
Ifltot/    At  that  time  he  would  remark, '  I  don't  know  what  is  the  matter 
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with  the  newspapers  nowadays,  they  are  filled  with  such  silly  stuff.' 
Soon,  however,  he  began  to  realize  that  the  trouble  lay  in  himself  rather 
than  in  the  papers,  and  then  he  gave  up  attempting  to  read." 

It  is  not  uncommon  to  encounter  this  form  of  aphasia  in  conjunction 
with  word-deafness,  a  fact  which  is  easily  explained  by  the  close  prox- 
imity of  the  visual  and  auditory  centres  (see  Fig.  5). 

GENERAL  DEDUCTIONS  RELATIVE  TO  APHASIA. 

In  summary,  the  following  deductions  relative  to  disorders  of  speech 
may  be  given  : — 

1.  The  cortex  of  the  posterior  part  of  the  third  frontal  convolution, 
and  possibly  the  island  of  Reil  also,  presides  over  the  coordination  of  such 
muscular  acts  as  are  necessary  to  speech.  It  also  stores  the  memories  of 
such  acts,  so  that  an}^  combination  of  articulate  sounds  can  be  voluntarily 
reproduced  when  the  proper  form  of  excitation  is  furnished  (chiefly  in 
response  to  sight  or  sound-impressions). 

This  centre  is  connected  by  *'  associating  fibres  "  with  the  centres  of 
hearing  (first  temporal  convolution)  and  those  of  sight  (the  occipital  con- 
volutions). It  is  also  put  in  communication  with  the  nuclei  of  the  facial, 
hypoglossal,  pneumogastric,  and  glos8o-phar\'ngeal  nerves  (within  the 
medulla)  by  means  of  two  distinct  tracts  of  fibres,  viz.,  the  "  hypoglossal 
cerebral  tract,"  and  the  so-called  '*  speech  tract." 

Thus,  this  cortical  centre  of  coordinated  speech-movements  is  ca- 
pable of  receiving  excitation  from  the  centres  of  hearing,  when  replies 
to  spoken  language  are  demanded ;  and  from  the  centres  of  sight,  when 
written  or  printed  language  calls  for  a  verbal  response.  It  is  also  put  in 
direct  communication  with  the  nerves  which  preside  over  the  apparatus 
of  speech  (whose  nuclei  of  origin  are  situated  within  the  medulla). 

2.  The  form  of  amnesic  aphasia,  known  as  ^' word-deafness^^  (Kuss- 
maul)  indicates  the  existence  of  a  lesion  of  the  first  temporal  convolu- 
tion* of  the  left  side,  which  has  impaired  the  memories  qf  spoken  lan- 
guage. Hearing  may  not  be  impaired,  in  spite  of  the  fact  that  the  appre- 
ciation of  words,  music,  etc.,  may  be  totally  absent. 

3.  The  condition  known  as  "  word-blindness -^  (Kussmaul)  indicates 
the  existence  of  a  lesion  of  the  left  occipital  convolutions,  which  has  im- 
paired the  memories  of  written  or  printed  s3'mbols  of  language,  numerals, 
familiar  objects,  etc. 

4.  The  condition  termed  ^'  paraphasia^''  by  Kussmaul  (in  which  the 
amnesic  and  ataxic  varieties  of  aphasia  seem  to  be  peculiarly  combined) 
may  be  excited  by  a  lesion  which  interferes  with  the  action  of  the  asso- 

♦  In  ri^ht-baiided  subjectfi  the  left  hemisphere,  and  In  left-handed  subjects  the  right 
hemlHpliere,  sot'nis  to  mcnopolize  the  funetion  of  eouud-Iuterpretation  to  the  speech  centre. 
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ciatlujr  tracts  oi  fibres  between  the  areas  of  hearing  or  8ight  aiid  tbe 
motor  speech  crutre  of  Broca  (Wernicke). 

5.  The  ctjiiditioa  of  ini perfect  speech,  termed  *'  anarthrinj*'  is  pro- 
iluceil  by  a  lesion  of  the  medulla,  which  interferes  with  the  functions  of 
the  nuclei  of  the  cnuiifil  nerves  associated  with  speech.  It  is  occaMcmally 
tilj»erved  in  connection  with  focal  lesions  of  the  ftoor  of  the  fourth  ven- 
trieie.  These  oasea  are  to  be  dilferentiated  from  aphasia  of  cortical  origin 
by  the  co-existence  of  other  symptoms  produced  by  the  medullary  lession 
(sei*  siib***»i|uent  page  J. 

In  In  order  to  properly  pronounce  any  word,  it  is  essential  that 
imtb  ibc  cordcnt  ceiUre  of  sjx'och,  and  also  the  tmelei  of  the  vit^duila, 
wbich  arc  associated  witli  it,  must  bt»  cnlled  into  action. 


SPEECNa 


AssamuNG  Tmcr 


TftACT 


CflUS 


/^(Mf£W7P£S  OF 
SK>  J  S/GHT 


U 


) 


rut  SO'CAlL£D - 
'^POtClf  TTiACr* 


FOHS\ 


^^. 


C(^ 


^^Att/CtEJ  OFOHIGm 
'EMPtmiD  in  SPEEXJfi 


fm.  ^i-^K  r>rA<^AM  nKSIOKTBD  »V  THN  AlTTHon  TO  TLXUStltATl  TMB  MftCllANtSM  OP  THB 
AirA«ATi»»  Rv^ji'Tiiru  I)*  hriMCM— The  reader  inii»t  nut  rq^ard  tills  ciiaigrmii  a*  intended 
to  iiccurmtdy  |K>rirAy  ihc  anaiQmic^l  rclaiiun&  of  ttvc  vjirious  centre*  auil  tr^cti  to  each  other 

*.  The  pceuHar  courne  which  the  tibivs  of  the  *' *f/»fvW^  /rarr' take 
Itliin  the  cerebral  hemisphere,  bheils  light  npon  those  rci>ortcd  cases  of 
upliaiiia  where  the  lesion  was  situated  posterior  to  the  centre  of  Broea^ 
T  '^'S  run  from  the  third   frontjil  i^yrus  close  to  the  surface  of  the 

lit ,  :iL%and  in  an  antero-postertor  dirt^ction  (passing  in  the  external 

capiiule)  to  reach  the  posterior  part  of  the  lenticular  nm-leus.  They  dip 
lit  this  point  into  the  posUiHor  part  of  the  internal  capsule.  Tln^y  then 
ltas«  through   the  middle    part  of  the  cms  and    pons   to  tht?   medulla 
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(Wernicke).  Within  the  internal  capsule,  the  fibres  of  the  *  speech- 
tract"  lie  (according  to  this  observer)  between  the  optic  fibres  and 
those  of  the  sensory  tract. 

8.  Should  aphasia  be  developed,  as  a  result  of  a  lesion  of  the  in- 
ternal capsule^  hemianopsia,  or  hemianaesthesia,  would  be  liable  to  co- 
exist, on  account  of  the  relationship  of  the  optic  and  sensory  fibres  of  the 
capsule  to  the  speech  tract. 

9.  It  is  possible  to  have  aphasic  symptoms  develop  as  a  result  of  a 
lesion  ivithin  the  cms  or  pons.  This  is  because  the  speech  tract  passes 
through  them  to  reach  the  medulla. 

10.  The  cortical  centres  of  hearing,  smell,  and  taste,  are  probably 
associated  (wholly  or  in  part)  with  the  corresponding  organ  of  the  oppo- 
site side.  Hence,  we  may  clinically  refer  an  abolition  of  the  function  of 
hearing  (in  case  it  be  due  to  a  cortical  lesion)  to  the  hemisphere  opposed 
to  the  deaf  ear.  "  Word-deafness''  ma}'  ensue,  however,  when  the  centres 
of  hearing  of  only  one  cerebral  hemispliere  are  involved.  In  right-handed 
subjects,  the  left  superior  temporal  convolution  ai)pears  to  govern  this 
function ;  while,  in  left-handed  subjects,  the  right  superior  temporal  con- 
volution assumes  it.  This  is  probably  due  to  the  fact  that  the  hemi- 
sphere which  is  the  most  exercised,  becomes  more  rapidly  developed. 

11.  When  the  third  frontal  convolution  is  alone  diseased,  the  patient 
will  be  able  to  understand  spoken  or  written  questions  perfectly,  but 
will  not  be  able  to  proi)erly  regulate  the  movements  of  the  speech  appa- 
ratus that  are  requisite  to  a  reply. 

12.  When  the  superior  temporal  convolution  is  alone  diseased,  the 
patient  cannot  recognize  or  properly  interpret  spoken  language.  He 
may,  however,  be  able  to  repeat  single  loords  when  propounded,  but  not 
sentences.  Exclamations  of  various  kinds  may  be  uttered  by  these  sub- 
jects when  irritated  or  distressed  ;  but  they  are  more  or  less  involuntary, 
and  often  irrelevant.  The  efforts  of  these  patients  to  talk  or  read  aloud 
are  peculiarly  unintelligible. 

13.  When  the  associating  fibres  between  the  centre  of  hearing  and 
the  centre  of  Broca  are  alone  diseased,  the  patient  can  comprehend 
written  or  spoken  language  perfectly ;  but,  in  talking,  such  a  subject  is 
ai)t  to  interpolate,  from  time  to  time,  some  irrelevant  and  unexpected 
word  in  a  sentence  in  place  of  the  one  desired.  The  elfiects  of  destruction 
of  the  associating  tracts  of  the  cerebrum  will  be  discussed  later. 

A   SUMMARY  OF  THE  DIAGNOSTIC    SYMPTOMS   BY  WHICH   LESIONS 
OF   THE  BRAIN   MAY   BE  LOCALIZED   DURING   LIFE. 
The  contents  of  the  preceding  pages  will  probably  enable  the  reader 
to  appreciate  the  grounds  which  justify  the  following  conclusions  re- 
specting the  diagnosis  of  focal  brain  lesions. 
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Frequent  refereneea  will  tn?  mndt-  in  subsequent  seotions  of  this 
Toltime,  to  theao  clinical  deductions;  bonce  the  importance  of  a  thoroii£(b 
tiiasU»r>'  of  tht*  clusiuL^  ptiges  of  this  section  cannot  be  too  strongly  im- 
I  |in*sse(l  upon  tbi*  reailer. 

CORTICAL   LESIONS  OF  THE  CEREBRFM. 

Leaions  of  tbe  motor  convolutions,  wIumi  of  small  size,  produce  some 
fomi  of  monoplegias  or  motio^ansssihesia;  wben  of  large  size,  a  he  mi' 
olff^a  ro?vy  be  produceiL 

CfmJSciouisn€98  (at  not  necessarily  lo»l  at  tbe  time  of  the  attack.  As  n 
lUe,  tbe  patient  U  not  rendered  totally  unconscious. 

EarUj  rigidihj  of  the  paralyzed  muscles  is  often  preijient.  This  is 
:»robably  due  to  irritation  of  the  cortex. 

Cortical  hemianaestht*Hin  will  be  [iroduced  wfien  tbe  culirc  jmrietal 
^rlf  X  ii*  involved  by  a  eorticaJ  lenioa,  nnd,  in  addition,  tbe  balance  also 
:>f  Iht*  mi>tor  area,  which  lies  outside  of  the  parietal  lobe.  Such  an  ex- 
lensivc  cortical  lesion  is  rarely,  if  ever,  encountered.  We,  therefore,  do 
iiot  ol»serve  co^existing  hemiplegia  and  complete  bemiamci^tbesia  in  cor- 
llcal  di.sease,* 

Localized  pain  in  tbe  bead  is  a  symptom  which  is  ollcn  present  in 
ODneetton  with  corticul  lesions*     If  it  be  alisent,  i>ercus8ion  over  the 
I^icm  will  jtrenerally  tend  to  excite.     This  stej)  will  also  tend  to  increase 
br  (win,  in  many  cases,  where  it  exists  prior  to  this  test. 

•  Tb«j  cxf:>t»flait'Hl«  of  Muiik,  ramlr  wftli »  view  of  determlnfng  the  artiiorotiraror>n  Beu- 

I  ■aUoo  Id  ilic  ff ^t^b^ttl  fort«fJS,  lf?ud  to  tin?  cutitlusUni  thiit  the  etiUrc  ixiritfUil  oortcx  niu^t  be 

I  itraUirywlf  uml  Uit'H»cetiiliii)f  rnjutiU  t'OuvoluUtru  a£  wen,lwforv  tomplt'te and  pernmnenT  »u* 

ttitliraU  U  (ir^iJced  nn  the  oppc)«U«*  »1clc  of  the  body  Ijelow  the  hentl,     Thcfte  re^ulta  make 

Uif  moU^f  iin*»  ovi'rUp  tb*?  denwir^'  area  to  bodjc  *?xleut,  oad  t«iid  to  rclute  the  dinluctiunfi 

[  of  Prrrli^r,  whu  plAec*6  the  centre  id"  tat-tlh*  scnttutlons  lu  tlju  tt^mporat  lotw^  aud  lo  I't^uarm 

Ihr  rlrws  held  by  Lacfjitil  and  Exner.     If  ii  purtiul  destruction  of  the  ften»ory  area  of  Muak 

bt  prtMlurMl  lu  ariUrmlf*,  the  uujebMittila  jH^rniM^  only  for  »  few  weekt^^  hi^caube  the  a'ljttcent 

re^lonA  l^aru  to  prrforin  viciirldiwily  the  llinetlonj*  of  the  part  deetr€>3'ed, 

Tripl**r,  of  Monipt^lHi'rt  Frain^i^  ho«  lately  uUkmed  the  cuiiL'iufilou*  of  Mimkf  re«pci!t- 
iUii  XUu  txUttcnct  of  nen^ory  t^entn?s  In  the  central  collVOla1iOD^,  as  hii»,  also,  Moell,  of 
BkTltti.  Tticfte  three  obfeijrvers  «upp<irt  the  view  thai  the  tnotor  and  §efi*orif  centfett  of  ai*y 
ont  Hiu/i  citinciUe,     TUU  vi**w  wa*  advauecd  thi^oretlcally  by  Li»y8  »ome  yeiirs  ojeto, 

hxti'^r  ha«  eollcc-ted  from  European  joumfhlA  all  ca»esi  of  cortical  db4'H«e  Ihat  have 
im'u  aA(Kiiiat4Nd  with  disturbances  ol  eenaation^  and  M.  Allen  Starr  has  lately  performed 
the  wkfjiM  labiir  lu  American  llt4'ruton'  An  uijal^f-ip  of  the  caw'S  f,o  collected  sei-mft  to 
JMUfy  »1m  -  n*  oI  Muuk  and  hUt  followers,  autl  Ut  add  bonie  clinical  nu^cLfcsllons  of 

tiliM**     3  ilemonstrate  (1)  that  the  cerebral  cortex  of  each  hemisphere  apprecU 

i»n«i><y  44>»/i/-«ii*kc>«j /rum  botft  xiiUtt  of  the  tMnJy,  but  are  eidefly  ai^(X'iat4.^d  with  the 
umriTY  fntf  f*  of  the  ctpposlte  lateral  half  of  the  body  ;  (3)  thttt  the  sensory  area  hicludei^ 
\ht  rivoluthing  (Fig.  4)  auil  the  |:«:i9lerior  pan  of  the  parietal  lobe  ;  (3)  tliat  the 

•eti  '  minr^fdc  to  s^ome  extent  with  the  mot*>r  centre*  of  ftimiiar  parte;  (4)  ttiat 

oe  il  M^Qf^ation  have  been  kuown  U>  rcsAult  from  lefilous  couttued  lo 

tbr  iiotdal)  or  ucclpital  lobe«. 
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Convulsions^  when  followed  by  transient  attacks  of  paralysis  (Jack- 
sonian  epilepsy),  indicate  an  irritative  lesion  of  the  cortex.  They  are 
frequently  encountered  in  connection  with  syphilitic  disease  of  the  brain. 
Subjective  sensations  (parses thesise)  may  also  be  excited  in  limited  por- 
tions of  the  limbs. 

Blindness  of  that  half  of  each  retina,  which  corresponds  to  the  cere- 
bral hemisphere  affected,  occurs  when  extensive  cortical  disease  of  the 
cuneus  in  the  occipital  lobe  is  present.  "  Word-blindness "  may  also  be 
produced  by  lesions  of  these  lobes  (especially  if  upon  the  left  side). 

Abolition  of  hearing^  and  also  the  condition  known  as  ^' toord-deaf- 
ness  "  occur  from  lesions  of  the  first  temporal  convolution  (chiefly  upon 
the  left  side). 

Abolition  of  the  sense  of  smell,  or  of  taste,  may  result  from  lesions  of 
the  tip  of  the  temporal  lobe.  The  memories  of  taste-and-smell-percep- 
tions  may  also  be  impaired  or  lost. 

Ataxic  aphasia  and  paraphasia  may  be  developed  as  a  result  of  cor- 
tical lesions,  which  involve  respectively  the  speech  centre  of  Broca  and 
the  island  of  Reil. 

The  face  is  never  rendered  totally  hemiplegic  by  cortical  lesions; 
as  far  as  my  clinical  observation  and  research  among  reported  cases  goes 
to  show. 

The  conditions  known  as  *'  mono-ayisesthcsia,^^  by  which  we  mean  an 
impairment,  or  total  arrest  of  sensation  in  some  distinctly  localized  part, 
as,  for  example,  the  hand,  arm,  leg,  etc.,  and,  also,  the  condition  known 
as  "  monoparaesthesiaj^^  which  signifies  the  existence  of  subjective  sensa- 
tions of  a  definitely  localized  character,  are  particularly  diagnostic  of 
cortical  lesions  lying  posterior  to  the  fissure  of  Rolando,  The  former 
indicates  a  destructive  lesion,  the  latter  an  irritative  lesion. 

The  muscular  sense  is  liable  to  be  impaired  (when  a  cortical  lesion 
of  the  motor  area  exists)  in  the  parts  functionally  associated  with  the 
limits  of  the  part  diseased. 

Monoplegia  and  monospasm  are  pecularly  diagnostic  of  a  cortical 
disease  anterior  to  the  fissure  of  Rolando. 

The  memories  of  itensory  impressions  are  more  frequently  impaired 
b}*  cortical  lesions  of  the  left  hemisphere  than  of  the  right  (as  shown,  for 
example,  in  ataxic  aphasia,  word-blindness,  word-<leafne8s,  paraphasia, 
etc). 

Motor  memories  ma}'  be  impaired  by  cortical  disease  affecting  the 
motor  area.  Sul)jects  may  thus  lose  a  dexterity  with  the  fingers,  arm, 
hand,  leg,  etc.,  which  they  had  acquired  previous  to  the  development  of 
the  lesion.  A  knowledge  of  this  fact  may  sometimes  aid  in  the  locali- 
zation of  a  lesion. 

Irritative  lesions  of  the  cortex  of  the  cuneus  (a  part  of  the  occipital 
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lobc*sj  nmy  cause  hallueinatlom  of  virion.  If  one  hemisphere  only  is 
aflTectctt,  the  objects  §een  will  npiJear  to  lie  on  the  nuh*  opposed  to  the 
lesion,  and  to  move  with  the  eyes  as  they  are  tiirne<l  I'roni  side  to  side. 

Legions  of  the  **  inland  of  iJftV/*  or  *'  insula"'  of  the  left  side  (Fig,  9), 
»eern  to  create  (in  some  instances)  symptoms  n\'  nta.rv'  aphasia^  and  also 
ftaraphama  (the  substitution  of  wrong  words).  The  mofility  of  the  face 
and  arm  of  the  opposed  side  may  occasionally  be  impaired  from  cortical 
lesions  of  this  region. 

Lesions  of  the  cortex  contlnetl  to  the  apex  of  the  temporal  lobe  (Fig. 
3)  are  liable  to  cautie  an  impairment  of  the  sense  of  smell  or  of  ia^ie  (if 
flestrucUve  in  character);  or  subjective  odor*i  and  tastes  (if  irritative  in 
ahjinicter). 
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Destructive  lesions  of  the  cortex  of  the  motor  convolutions  (Fig.  o) 
art  followed  by  a  descending  degeneration  of  the  fllirci^  wliieh  arise  from 
tht?ac  gyri.  This  may  account  (?)  for  the  late  rigidity  of  the  muscles 
paralyzed,  which  is  occasionally  observed  after  such  lesions. 

Cortirjd  lesions  of  the  bat^e  of  the  brain  are  especially  liable  to  pro- 
'iuce  vumitin^,  choked  disc,  bilateral  paralysis^  and  s^ymptums  of  impair- 
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ment  of  some  of  the  cranial  nerve  trunks.  The  crus,  pons,  and  island  of 
Reil  maj'  also  be  involved  and  give  additional  symptoms. 

Cortical  disease  of  those  frontal  gyri  which  lie  anteriorly  to  the 
motor  centres  (Fig.  5)  is  often  attended  with  no  marked  symptoms  of  a 
diagnostic  character.  The  higher  mental  faculties  may  occasionally  give 
signs  of  more  or  less  impairment.  Connected  thought,  the  control  of 
the  emotions,  accurate  reasoning,  and  concentration  of  the  attention  are 
particularly  difficult  under  such  circumstances. 

The  memories  of  sound-  or  sight-impressions,  as  well  as  those  of 
smell,  taste,  muscular  movements,  etc.,  may  be  separately  annihilated  by 
cortical  disease  (see  Fig.  5). 

NON-COKTICAL   LESIONS   OF  THE   CEREBRUM. 

Many  of  the  clinical  facts  pertaining  to  non-cortical  cerebral  lesions 
may  be  thus  summarized  : — 

Profound  coma  is  more  often  encountered  in  non-cortical  lesions 
than  in  cortical;  possibly  l)ecause  the  cerebro-spinal  fluid  is  more  liable 
to  be  displaced  from  the  ventricles  (Duret). 

Hemiplegia  coniuionly  exists  in  combination  with  more  or  less  hemi- 
ansesthesia^  and  paresis  of  the  lower  part  of  the  face.  These  symptoms 
are  observed,  as  a  rule,  upon  the  side  of  the  bod\^  opposed  to  the  cere- 
bral lesion. 

Patn,  when  present  in  the  head,  is  less  circumscribed  than  in  cor- 
tical disease ;  and  is  not  increased  by  percussion ;  or,  when  absent,  elicited 
by  that  step. 

Muscular  rigidity  in  the  paral3'zed  muscles  develops  late.  T^'pical 
monoplegia  is  probably  never  observed. 

Tremor^  hemichorea,  and  athetosis  are  not  uncommon  sequelae  of 
non-cortical  cerebral  lesions. 

The  senses  of  sight,  smell,  hearing,  and  tactile  sensibility  are  occa- 
sionally impaired  to  a  greater  or  less  extent  by  non-cortical  lesions.  The 
seat  of  the  lesion  will  modify  the  evidences  of  such  ini})airment,  because 
the  fibres  of  some  of  the  cranial  nerves  may  be  involved  by  the  lesion, 
while  others  may  escape  injury. 

Tj'pieal  attacks  of  Jacksonian  epilepsy  do  not  occur;  although  gen- 
eral convulsions  may  be  excited. 

LESIONS   OF   THE    EXTERNAL   CAPSULE. 

These  may  cause  (if  within  tiie  left  cerebral  hemisphere)  the  con- 
dition of  paraphasia,  which  has  been  previously  described.  This  is  due 
to  the  fact  that  the  *'  speech  tract"  probably  passes  through  it  before  it 
enters  the  internal  capsule 
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LESIONS  OF  THE  INTERNAL  CAPSULE. 

These  often  result  in  tiic^  cleveloiiinent  of  hemiplegia,  hemittnies- 
lla^  or  a  combination  of  the  two.  Ilcmiiuiralysis  of  tho  lower  half  of 
lace  inav  be  produce*!  Tlic  nerve  fibres  of  sight,  hearing,  and  ainell, 
And  the  scM?aUe*l  "  speech  tract "  may  be  implicated.  Conjugate  deviation 
of  tilt?  bead  and  eyes  is  not  infrequent,  ** Choked  disc**  may  accompany 
tills  condition^  l*ccauj<ic  it  is  a  cliidcal  evidence  of  an  excess  of  intra- 
crania]  pressure.  The  ditferont  forms  of  tremor  already  mentioned  are 
most  cummon  when  the  internal  capsule  is  fiuplicjited*  Parupbasia  may 
Ik?  intlueed,  U'  the  *'  speech  tract''  is  involved* 

LESIONS  OF  THE  CAUDATE  NUCLEUS. 

These  arc  seldom,  if  ever,  associated  with  hemiamesthesia,  Hemi- 
plegia, if  developed,  is  probably  due  to  pressure  upon  the  motor  fd»res 
of  ilit:*  iiit^rnal  capsule.  The  face  may  develop  paralysis  in  its  lower  part 
ii|K»u  the  opposed  side  for  the  same  reason* 

IMany  of  the  symptoms  enumerated  above  (as  indicative  of  a  eap- 

»ula.r    lesion)  may  exist  also  when  the  caudate  nucleus,  the  lentionbr 

oiielf^iid,  or  the  thahimus,  are  individually  attacked  by  any  lesion  which 

nuwrkedly  increiises  their  size,  and  thus  creates  pressure  upon  tlie  iibres 

ol  till*  internal  capsnU*  ("^vv  page  2i}* 

LESIONS  OF  THE   LENTICULAR   NUCLEUS. 

These  chiefly  affect  motility*     llemianaesthesin  may  o<?eur  it  the  [los- 
t«lior  capsiUitr  fibres  l>e  pressed  upon. 

Hallucinatiuns  are  very  common  in  connection  with  disease  of  the 
tbalamurt  (Ritti),  The  senses  of  sight,  hearing,  smell,  and  tactile  scnsi- 
bfllty  are  |>erhaps  more  liable  to  be  affected  tlian  motility. 

LESIONS  OF  THE  CRUS   CEREBRI. 

The  symptoms  which  point  to  a  lesion  of  the  cms  (Fig*  11)  may  be 
'*i»atnarized  as  follows  t— 

Crossed  parnlysin  of  the  '*  third  nerve  and  body  type''  never  occurs 
''^^i*pt  from  fl  lesion  of  the  crus. 

If  ihc  leskm  l>e  confined  to  the  (egmentum  cruris  (the  sensory  por- 
hou). /*fmiV/wa'<f//if»tfm  of  the  opposite  side  will  ensue,  and  the  ihinl  and 
fifth  cranial  nerves  of  the  same  side  may  iK>ssibly  be  paralyzed.  Inco- 
wlinaiion  may  l*e  developed;  provided  that  the  (illet  ( lemniscus)  is  iu- 
Tolvctl 

Iftbe  cnvsia  vruris  (the  motor  portion)  be  alone  involved,  paralysis 
^  ilie  third  nervo  will  generally  co-exist  with  hemiplegia  on  tlie  opjiosed 
^^'i*'  The  lower  |iart  of  the  face  may  be  rendered  paretic,  in  8onie  iii- 
Hiuit'c»j.  ^huwiug  that  hiamentj*  of  origin  of  the  lacial  nerve  are  impaired. 
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LESIONS   OF  THE   CEREBELLUM. 


The  functional  attributes  of  this  ganglion  are  as  yet  imperfectly 
determined,  and  the  effects  of  lesions  (tumors,  hemorrhage,  softenin  ^^ 
atrophy,  and  sclerosis)  which  involve  its  different  regions  vary  with  the*^  ■ 
seat.  The  following  deductions  are  chiefly  those  of  Nothnagel,  who  hff^^  • 
devoted  special  attention  to  diseases  of  this  ganglion.  Seguin  has  alt^^ 
lately  contributed  to  this  field  a  valuable  article. 

Lesions  of  one  of  the  cerebellar  hemispheres  are  often  incapable  o"^ 
diagnosis,  especially  if  only  one  hemisphere  be  involved. 

Lesions  of  the  vermiform  process  are  generally  attended  with  symf  >- 
toms  of  a  more  decided  character. 

Tncodrdi)iatio))  of  viovemenf,  an  intense  vertirjo  (identical  with  thut 
of  Meniere's  disease),  and  a  '*  tituhnting  gaif,^^  are  the  more  common 
effects  of  cerebellar  lesions ;  but  these  are  not  in  themselves  pathogno- 
monic of  cerebellar  disease,  because  they  may  be  produced  by  lesions  of 
other  parts  of  the  brain.  Tho  consideration  of  all  the  morbid  phe- 
nomena of  each  case  (both  of  a  positive  and  negative  character)  is 
required  to  render  the  diagnosis  certain. 

A  staggering  gait  is  especially  liable  to  be  developed  in  case  the 
"worm"  of  the  cerebellum  is  directly  involved,  or  is  pressed  upon  by 
lesions  of  adjacent  parts.  It  only  exists  when  the  subject  is  in  the  upright 
posture,  and  the  ataxic  symptoms  rarely  affects  the  delicate  movements 
of  the  fingers. 

Gastric  crises  (chiefly  exhibited  by  pcrsiatent  vomiting)  are  a  diag- 
nostic feature  of  lesions  of  the  cerebellum,  in  niau}^  cases.  When  de- 
structive lesions  of  the  cerebellum  exist,  vomiting  is  less  frequently 
observed  than  when  that  ganglion  is  encroached  upon  by  lesions  of  other 
parts. 

Atrophy  of  the  ceri'bellum  has  been  observt'd  to  produce  iwperfec- 
fitins  of  speech  (anarthria).  The  ditliculty  seems  to  be  confine<i  ex- 
clusively to  the  motor  apparatus.  The  memory  of  words  is  not  disturbed. 
It  is  probably  to  be  attributed  to  interference  with  the  "speech  tract" 
(Fig.  24). 

Pain  in  the  occipital  region  is  often  j)resent  in  cerebellar  disease.  It 
may  exist  also  in  the  frontal  region,  or  be  entirely  wanting. 

The  organ  of  vimm  may  be  affected.  Occasionnlly,  the  eyes  may 
exhibit  incoordination  of  movement  and  nystagmus;  and  also  the  evi- 
dences of  choked  disc,  amblyopia,  and  amaurosis. 

Hemorrhage  info  the  ccrehelhim  is  sometimes  associated  with  a  loss 
of  facial  exj)ression,  due  to  a  slight  paresis.  The  patient  may  also  ex- 
hiV)it  a  tendency  to  assume  one  position,  and  to  return  to  it  when  moved 
by  the  attendants.     Should  hemiplegia  occur,  in  sucli  a  ease,  it  indicates 
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[tluU  tk*  Icsii^u  exerts  pressure-effects  upon  the  pyramidftl  tractSteitber  in 
I  till'  crus,  pf»ns,  or  metkilhL 

Irregtilaritij  iff  the  hearths  acfion,  which  is  sometimes  observed  in 
onection  with  a  cerebellar  lesion,  indicates  a  pressure  upon  the  cardio- 
ahihitory  centre  of  the  muduHa, 

Abiujrmai  mental  ^ymptotHH  are  generally  absent  in  connection  with 

erebellar  lesions.     When  atrophy  of  the  organ  is  present,  or  when  other 

[parts  of  the  brain  are  diseased  simnltaneously  with  tlie  eerebelluni,  mental 

tfcrang  erne  tits  may  l:»e  observed. 

|»Wl4i*n  the  middle  crura  of  the  cerebtdlum  (going  to  the  pons)  nxe 

hy  lesions  which  create  irritation,  rotary  movements  cd"  the  body 

llud  u  lateral  deflection  of  the  head  aiid  et/ea  may  l^  developed.     As 

I  •  rule,  these  rotary  movements  are  toward  the  healthy  side;  but  this  is 

|l»ot  invariably  the  case,  as  they^  sometimes  are  toward  thf  side  upon 

■^bich  the  lesion  is  situated.     It  is  a  curious  fact  that  most  of  the  cfTects 

pf  cerebellar  lesions  are  attributable  to  a  greater  or  less  extent  to  irrita< 

|lioii  <>f  the  crurn. 

Lesions  of  the  superior  peduncle  of  the  cerebellum  are  liable  to  in- 
lihice  parnlysis  of  the  motor  oeuH  nerve,  as  shown  by  the  development  of 
ll»to»i3*,  extrrnrU  strabismus,  and  tiilntution  of  the  pupil.  Hemiamesthesia 
o<i  more  or  less  ataxia  may  be  induced  liy  pressure  upon  the  tegmenttim 
Dfithe  (illet  tract  (lemniscus)  respectively, 

'bulbar  si/mptomn^'  may  develop  hiti*  in  the  course  of  a  cerebellar 
^<m,    Sach  phenomena  are  usually  attributable  to  obliteration  of  thu 
^«hral  and  basilar  arteries  and  their  hranches^  as  a  result  of  arteritis 
^Witerans  (Seguin). 

LESIONS  OF   THE   MEDULLA   OBLONGATA. 

The  sijEe  of  this  ganglion  almost  precludes  the  existence  of  lesions, 
•''*'ii  if  small,  which  do  not  influence  to  a  greater  or  less  extent  the  nerve 
Dudei  contrfiined  within  it. 

An  im[»Ucation  of  the  cranial  nerve  roots  (Figs.  Ifl  and  2r»)  may 
icaiiHo  distiirb:ince9  of  respinition,  circulation,  phonation,  deglutition, 
ttod  articulation. 

^Phe  fiensor>"  and  motor  tracts  to  the  extremities  may  be  simulta- 
ou^ly  Involved ;  ami  thu^  amesthesia  (?)  and  paralysis  of  motion  may 
^ttr  upon  the  sidt?  of  the  bod}*  opposed  to  the  lesion.     The  fillet  tract 
|lng.  11)  may  be  also  affected  by  tlie  lesion^  in  which  case  evideneea  of 
will  l>e  develo^>ed  in  the  extremities.     Finally,  the  lower  part  of 
twe  may  be  rendered  paretic. 

Of  tbe  above-mentioned  symptoms.  aj)homa  and  the  impairment  of 
ht  f^    — ^*    .y  ^yj^  circulatory  symptoms  are  particularity  dbgnostic  of 
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The  symptomB  of  Duchenne^s  diaeatse  are  present  only  when  ehroii 
progresHive  tiesreneration  of  the  nuclei  of  thi*  nie«1iiIlH  exists. 

SinUlenly  devclopecl  lesions  of  the  uit^dulla  are  liable  to  cause 
stantaneous  ileatb. 

Dtabfiles  and  albuininuHa  may  be  t-xcitetl  hy  lesions  of  tl»e  nunlul 

"When  the  pneumotja^tric  Herves  are  implieattul,  tl^'-^pncea^  iire« 
krity  of  the  action  of  the  heart,  and  gastric  or  intestinal  derangemei: 
are  encountered. 
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Fig.  27— a  Transvkrsk  bKcxiop*  of  thu  Mttrn-LLA  (Partly  Schematic)  MAiiBT»fKt>i'c«ti 
TMK  MimiLB  t>>'  liiR  Ulivakv  Bomv  (MochnciJ  trom  Spit*ka.J  //,  aiid  k,  uuclei  of  ongfn 
of  ihe  hypciglossaJ  iitrve  (rwetflh  cr.viiKtl):    F   A*  ,  rrnmlar  formation,  \\\\}\  jt%  rc!f  vi\7i<' 
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O,  fjlivrtiy  bujdy;   /',  pyraiiiiiJ.  t% 

pnjbably  asiActciaicd  reipeirtivcly  with  i  \ 

asf-fnihrt::  r^oi  of  rifrh  cra^ii:U  iiervc;    . 

J  I  '        uh  the  fntcroUvaiy  tmci ;  r  -in  i   ./,  i   i 

ti  •>*  ijn  their  way  m  ifte  Inferior  eerel 

cjtului*'  of  bpiiika,  '%nliur>'"  ur  '   ^ 
iJijit  trie  '■^iinJ  niiiss'C'ii  reprcsieiited  in  the  cut  in  red  antl  ycU'i^".   ir--  ^M!Ilp.,^->.-^|  -ir 
areas  »t«  designed  lo  rcpr«en!  cotiduciing  iibres  running  vcntcnl  to  ihc  pUnc 
The  white  lines  represent  fibres  which  ruM  In  ilic  pUuie  o\  the  tcctk'n;  and,  tii< 
of  Ihc  conducting  strands  arc  left  unculorcd  (a*,  for  ouunple,  /',  %a^  F\  *  aiiU  <* ) 

In  a  few  instances,  tunmr*^  and  foci  of  Boflcninj^  in  the  medulla  hal| 
been  known  to  exis^t  and  create  no  symptoms  of  a  diagnostic  character^ 

Di/fqJuMfi^  and  tiie  hoitt  of  the  power  of  protrninon  (tf  the  tonfjH 
points  to  an  imftlieation  of  the  hypoglossal  and  glosso-pharyngeal  nucl( 

FOCAL  LESIONS   INTOLVING   CBANIAL   KEBVES. 
In  tiie  third  edition  of  my  work  upon  **  Surgical  Diagnosis,***  1  haJ 
incorporated  some  axioms  which  hear  upon  the  diagnosis  of  focal  lesic 
of  the  lira  in  that  atlect  cranial  nerves. 


•  WnUiim  WfRwi  &.  Co.,  New  York,  1883. 
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Some  of  Uw  axioms  there  given  reqturt'  niuclitleation,  when  %nc»wc*il 

t  rlie  stsTidpoint  of  our  present  knowledge.     Many  of  the  suggestions 

**rerrp*t  to  ha»J   been  seleeted  by  me  from  some  of  my  earlier  writittgn 

'Id,  and,  if  taken   littTfdly,  would  now  Ik?  in  courtict  with  hiter 

JUS  of  an  aaatomicul  and  eliuical  eharaeter  published  siuee  that  * 

hy  otb<*m.     Some  other  points  given  ty  me  in  that  work  nvm  more 

ff^  i't,  nUh(»ugh  perhaps  technically  aecurate,     I   have,  tliere- 

ru  alter  the  wording  of  certain  parts  of  this  work,  which 

fmll  iidw  repeat  in  substance; — 


Tiff 


i      ^^  M.— Tll»  Bjisk  of  tm«  Ski^I-I.   hith     mr    N'ikvh    wntrH  EsCAfB   wikOU   l^^   Fora- 
A.    Tbe  cnaial  oervet  ftre  lUioiiNercJ  iu  their  cAisiomuir)-  ordicr 

LESIONS   AFFECTING   THE  OLFACTOKt   NEKVE. 
ItumtHta  (loss  of  smell)  may  occur  from  any  lesion  which  involves 
'6^«t  emniiU  nervt>.     It  is  usually  unilateral 

Wtieuever  it  occur<i  in  connection  with   hemiplegia^  the   Ijody  pa- 

"y^U  is  on  th^  dide  opposite  to,  and  the  anosmia  on  the  nanje  aide  a* 

*  teiiotu     This  condition  is  known  as  erosseil  paralysis  of  the  '•  (Irst 

tnd  lK>dy*'  type.     Anosmia  indicates  the  existence  of  a 

/  in   the  anterior   foma  of  the  cranium,  or  a  destnietive 

'"ioti  of  the  cortex  of  the  temporal  lobe  Dear  to  its  apex. 
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Crossed  paralysis  of  the  '"  olfactory  nerve  and  body  tyi>e "  ma\' 
occur  whenever  a  localized  pressure  is  exerted  chiefly  upon  parts  loithin 
the  anterior  fossa  of  the  skuU,  The  fibres  of  the  so-called  "  motor  tract " 
(Fig.  12)  are  involved  by  an  upward  pressure  upon  the  caudate  or  lentic- 
ular nucleus ;  or  the  fibres  of  the  internal  capsule  are  directly  affected  by 
the  lesion.  This  accounts  for  the  hemiplegia  of  the  opposite  half  of  the 
body.  The  olfactory  nerve  (which  lies  near  the  optic  chiasm)  is  affected 
by  pressure  in  the  downward  direction,  and  the  optic  chiasm  or  tract  may 
be  simultaneously  involved ;  hence,  a  loss  of  smell  in  the  nostril  on  the 
same  side  as  the  lesion  may  co-exist  with  some  form  of  hemianopsia,  as 
well  as  with  a  crossed  hemiplegia. 

LESIONS   AFFECTING   THE   OPTIC  NERVE. 

Hemianopsia  may  occur  when  the  optic  chiasm,  the  optic  tracts,  the 
thalamus^  the  fX)sferior  paii  of  the  internal  capsule y  or  the  cortex  of  the  oc- 
cipital lobes  (chiefly  the  cuneus)  are  pressed  upon  or  destroyed.  It  is 
evident,  therefore,  that  the  trephine  cannot  aftbrd  relief  of  this  symptom 
in  most  cases,  because  the  lesion  is  commonly  situated  at  the  base  of 
the  cerebrum.  When  8yi)hiUtic  gummata  may  be  suspected,  the  prog- 
nosis is  extremely  ftivonible  if  active  treatment  be  employed. 

The  variety  of  hemianopsia  may  indicate  the  seat  of  the  lesion  with 
great  exactness.     Fig.  21  will  make  this  apparent. 

I f  paralysis  (in  an}'  of  its  forms)  co-exists  with  hemianopsia,  a  valu- 
able guide  may  often  be  afforded  in  determining  the  extent  of  the  lesion. 

The  hinasaly  and  also  the  bitemporal  varieties  of  hemianopsia  are 
due  (as  a  rule,  at  least)  to  lesions  confined  to  the  anterior  fossa  of  the 
cranium;  hence  we  sometimes  find  the  olfactory  rierve  (of  the  side  cor- 
responding to  the  seat  of  the  lesion)  simultaneously  affected,  and  creating 
anosmia  (loss  of  smell)  with  or  without  subjective  odors. 

If  the  lesion  be  situated  within  the  middle  fossa  of  the  cranium,  the 
optic  tracts  may  be  affected,  thus  causing  homonymous  hemianopsia 
(Fig.  21).  The  motor  nerves  of  the  eye  may  be  simultaneously  pressed 
upon,  as  they  pass  through  that  fossa  on  the  way  to  their  foramen  of 
exit  from  the  cranium  (the  sphenoidal  fissure),  and  thus  more  or  less 
impairment  of  the  movements  of  the  eyeball  of  the  same  side  may  Ije 
created. 

The  value  of  these  complicMtions  cannot  be  over-estimated,  when 
they  exist,  because  they  may  be  of  the  greatest  aid  in  diagnosis.  They 
ma}'  often  enal)le  the  skilled  anatomist  to  positively  determine  the  seat 
of  the  lesion. 

Hemiple(jia  may  occur  in  connection  xoith  hemianopsia,  provided 
that  the  lesion  is  of  sufficient  size  to  affect  any  part  of  the  so-called  **  motor 
tract^^  of  fibres  simultaneously  with  the  optic  nerve  fibres  (Fig.  23). 


t^ESIOXH   AFFECTIKtl   THE   OPTIC   NERVE. 


Mentor  pHHilyfiis  it*,  undrr  t^nvU  cirunmsUiHrcs,  clovelopeil  ehiefly  if  not 
iL'xelusvvcly  oil  tliu  ?*i(k»  o|ipositu  U*  the  lesion.  Ikeeausr  tlu'  fibres  of  the 
motor  tract  deeiissjite,  to  a  greater  or  lesj^  exti^nt,  ul  tlio  Iow«t  (>[irt  of 
tUe  inetiulla*  Flecbsig  lui**  «h<*wii  that»  in  rare  eases,  ext'eptionn  to  thi^ 
ntl<*  artt  to  im  explained  by  an  ahiionntitity  in  tlie  deeiiHiiation  of  tbe 
motor  tibn*». 

Ilemiplegia  is  seldom  observed  in  eomiet'iion  witt)  hemianopsia  ab>ne. 

The  olfactory,  motor  oeub.  tngenjiuus,  or  tueial  nerve  rootj*  aii* 
esp^ctally  liable  to  be  simnltaneou^iy  involvetl.  This  explains  tlie 
mechanism  of  the  four  varieties  of  "  eronscd  paralysis"  wliicii  luv 
elinically  eneountered.  Tlie  lieniijjiegia  lieing  duvelopeil  on  the  side 
opposite  to  the  leaion  as  a  rule,  while  the  ^ymptoinh  produced  by  pa- 
ralysis of  the  cranial  nerve  are  confined  to  the  side  corresponding  to 
the  lesion 

HotDonyiiiou«  hemianopsiiu  when  it  oecura  without  any  impairment 
of  molitlity  or  «en8ibility,  points  stron;i/ly  toward  a  U^svon  id"  the  euneiin. 

Atajcir  manifenttitiotm,  ocenrnn^  m  connection  witlj  evidences  of 
imfiairment  of  the  sense  of  sight,  open  a  wide  licld  for  sijeculation.  The 
proximity  and  intimate  striiettiral  relatione  of  the  eerelK»lhim  with  the 
optie  h)beH.  hit8al  ^an^dia,  ems,  and  niednlla.  su«fiiest  the  possibihty  of 
eereljelhir  le^ion^  when  these  two  symptoms  are  present  to  a  markeil 
degree,  and  the  |mtient  can  stand  with  the  eyes  closed 

Memian^aihenta  mriy  occnr  m  connection  with  hemianopsia  an<i 
other  diKturbfinees  of  vision.  It  indtcates  some  dts^tnrl Mince  of  tlie 
nerve  llbre»  of  the  scx^alled  "  sen><ory  tract:"  the  loss  of  sensation  iK-ing 
contlntHt  to  the  lateral  half  of  the  body  opiK>site  to  the  lesion  which 
CAUaes  it,  becjinse  the  sensory  fibres  decussate  in  the  spinal  corib 

In  Cifrehral  hemianmHtheiim,  there  is  more  or  less  insensibility  to 
Uruch,  (»ain,  and  tem|M*niture.  and  also  an  nlw^lition  of  muscular  sens!- 
liilily  witli  complete  retention  of  electro-mot*»r  coritrnctility.  The  nui- 
i*ou»*  membranes  of  the  eye,  noseband  month  are  also  jouesthetic.  1 1'  it 
be  due  to  liyatma,  the  ttpeeinl  genHes  are  either  alKilished  or  rendereil  defi- 
cient, and  htfftt^r«nthfttift  oi^r  the  oiHirt^'x  rxtst  <!* t^i'i'i***' )*  These  facts 
will  often  cmible  the  diagnosis  to  Ik*  maik'  iR^ween  liysterical  ami  cere- 
bral hemiantesthesia  of  orjfanic  ori<nn. 

Vhokfd  dine  is  a  common  symfitoni  of  lesions  situattnl  at  the  base 
of  tilt!  cerebrum,  and  also  of  any  intra-eranial  disease  wdiieh  produces  a 
irrsulmUly  increasing  pressurr.     //  m  esperialhj   diagnoMic  of  t^frebral 

It  16  not  associated  with  impairment  of  vision  until  laU%  su  that  it 
i«  often  nnsuHpi*cted  when  j»resent  The  o^dithalmoscoiie  is  nceessary 
for  ita  detection.  It  may  coexist  with  hemianoiwia.  and  is  always  bi- 
taieraj.     It  la  a  i>ositive  contra-indicjition  to  trephinin*^. 
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Lesions  at  the  base  of  the  skull  may  cross  the  mesial  line^  and  still 
involve  only  one  optie  tract.  If  this  occurs,  the  hemianopsia  will  1k» 
accompanied  by  other  symptoms  of  diagnostic  importance,  no  longer 
confined  to  one  side.  Double  anosmia,  general  paresis  or  complete  jm- 
ralysis,  general  amestliesia,  and  paralytic  symptoms  refemble  to  both  eye- 
balls miglit  be  thus  produced.  Lesions  of  this  character  are  more  liable 
to  att'ect  the  chiasm  of  the  optic  nerves  than  the  optic  tracts ;  in  either 
case,  however,  hemianopsia  would  result,  and  its  type  would  be  a  reliable 
guide  to  the  seat  of  pressure. 

Motor  aphasia  sometimes  co-exists  with  hemianoj)sia.  I  have  met 
with  two  instances  of  this  kind.  In  one  there  was  slight  paresis  of  the  left 
side,  tending  to  prove  that  aphasia  can  occur  with  lesions  involving  the 
right  hemisphere.  Both  were  cured  with  specific  treatment.  We  must 
attribute  the  development  of  this  complication  to  pressure  upon  parts  in 
the  neighborhood  of  Brocas  centre. 

LESIONS   AFFECTING   THE   MOTOR   OCULI   NERVE. 

The  nucleus  of  origin  (Fig.  12)  of  the  third  cranial  nerve  of  each 
side  seems  to  be  capable  of  subdivision  into  groups  of  cells  which  pre- 
side over  movements  of  special  muscles  of  the  orbit. 

Thus  we  may  clinically  recognize  the  existence  of  a  special  nucleus 
for  visual  *' accommodation,-'  for  pupillary  movements,  and  for  the 
internal  rectus,  the  superior  rectus,  the  levator  palpebr«,  the  inferior 
oblique,  an<l  the  superior  oblicpie  muscles. 

This  fact  probably  explains  how  the  existence  of  ''external  oph- 
thalmojAegia"^*  and  other  distinct  forms  of  orbital  panilysis  may  o<*cur 
from  organic  lesions  in  the  region  of  the  tegmentum. 

Paralysis  of  this  nerve  is  indicated  by  the  following  symptoms:  (1) 
a  falling  of  the  upper  eyelid  (ptosis);  (2)  external  strabismus;  (3)  dila- 
tation of  the  pupil;  (4)  a  slight  bulging  of  the  eye  forward,  on  account 
of  muscular  relaxation  ;  and  (5)  a  loss  of  accommodation  of  vision. 

When  the  third  cninial  nerve  is  paralyzed  from  cerebral  lesions 
the  lower  part  of  the  face  is  often  paretic  on  the  same  side  as  the  lesion. 
This  is  not  the  case  when  a  lesion  involves  the  nerve  after  it  escapes 
from  the  crus  cerebri,  viz.,  within  the  middle  fossa  of  the  cranium  or  the 
orbital  cavity 

Crossed  paralysis  of  the  ''  motor  oculi  nerve  and  body"  type,  indi- 
cates a  lesion  situated  within  the  crus  cerebri.  We  find  that  the  eye  on 
the  same  side  as  the  lesion  can  no  longer  V)e  turned  toward  the  nose, 
or  made  to  act  in  parallelism  with  the  opposite  eye ;  that  the  pupil  is 
dilated;  and  that  the  up])er  eyelid  droops  over  the  eyeball,  giving  it  a 
sliu'py  a])pearance.  On  the  side  oi)posite  to  the  lesion  the  body  is  hemi- 
plegic.     There  are  few  conditions  which  are  of  greater  clinical  importance 
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lluiri  Cbi9  tvpe  or  crc>sj»fd  parul^^sis,  l»ecause  the  seat  <^f  tbe  lesion  i»  posi- 
tively iruiicntefi. 

If  the  ojitie  tract,  wliiuh  Vwfi  in  viose  rt-latioii  with  the  erus  l>e 
3timti]tniH«ousIy  artbetfd  bv  the  lesion*  the  evidences  of  **  homonymous 
iieiiiiiiiiop-.m,**  will  he  superaddeil,  viz.,  the  eye  on  the  same  side  us  the 
ie^i«>ri  will  lie  hliiid  in  itn  temporal  half,  and  that  of  the  opponite  «^ide 
tfi  it^  nasal  halt 

One  hair  of  the  pnpil  mtiy  fuil  to  react  to  lijjht  wlien  hennanopKJji 
rKti^t.$£.     This  is  kn(»wn  as  t.lie  '*  hr^miopir  pitpiilnrif  reartitm/' 

LESIONS   AFPECTINO  THE   FOURTH   AND   SIXTH   CRANIAL   NEEVES. 

The  nerves  which  are  Assoeiate<l  with  the  iijoveraent»  of  the  eyelmll 
't.li^»  ihird,  fourth,  and  sixth  rrnnial — pass  throujirlt  the  middle  foss^a  of 
^^*?  c^mniuni  in  company  with  the  fiflh  cranial  nerve.  For  this  reason, 
lt*sic3»i^  ^ituateil  at  the  /mj*#»  of  the  brain  are  liable  to  involve  any  of 
tliea^^  nerves  sepanttely^  or  all  simiiltaneoush%  accordint^  a^  itj^  pr«»F^t*iire- 
ein^o^j^  jij^  feij^  ijj  ,^,j|i  diivctitm  f*r  ruiother. 

Xn  addition  to  cranial  cause.s,  It^nions  of  the  orfnt  may  also  create 
''»H>^i.irmeiit  of  the  third,  fourth,  upljtlialmie  branch  c*f  the  tUYh.  or  sixth 
c*m.ttfal  nervr-H — all  of  which  |»as3  through  the  sjihenoidal  tiJ^sure  iuto  the 
orbits 

Im|mirnK*nt  of  the  sixth  cranial  nerve  is  indicated  hy  tlie  develop- 
w*^ti^  ip(  internal  ^rahismus:  the  extent  of  whieh  varies  with  the  di?gj*ee 
**^  tilt*  pand\  His. 

If  Ihii*  nerve  benfteeted  by  lesions  within  tlie  vvan'uuii^ofher  tierveg 
arm  iiai^c  (t/  be  inmttltan*^oti:ily  invuitmi  ;  and  an  impairment  of  the  cerc- 
*^l  motor  tract  may  also  l>e  evidenced  by  a  co-existini^;  hemipfegia  or 
l'**'*e«w  of  the  side  of  the  body  opposite  to  the  seat  of  the  lesion. 

LESIOXH   AFFECTING    THE   FIFTH   CRANL\L   NERVE, 

The  following  propositions  will  cover  the  diatrnt^stic  points  which 
to  ledons  of  the  trigeminiU  nerve  (alter  it  escapes  from  the  pons), 

I'eriphemI  lesions  canse  afuesfheaia  of  siteriat  partB  supplied  by 
^^tiu4i|  branches  or  sin*jjle  ti laments  of  the  nerve. 

The  ro^jrialrnr^  of  pnrahjsin  of  o/h**r  cranial  nerves  with  ana*s- 
ltite%tjt  #if  the  far<%  indicates  a  lesion  in  the  vicinity  of  the  base  of  the 

If  a  fpart  of  the  face  and  the  vorrespumUng  facial  cavity  (orbital, 
^^l^or  bnccal)  are  ftimnltaneously  alfected  with  a  loss  i>f  sensation,  the 
'•^^oft  \%  within  the  cmnium,  and  8o  situated  as  to  involve  one  fd'  the 
4t\>i*  nxwXvk  divisions  of  the  nerve. 

If  the  anjcsthesia  extends  over  the  enltrr  ann  t^uppliffi  by  all  of 
l^e  hratwkes  uf  the  nerve,  and  evidences  of  disturbance  in  the  nutrition 
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of  the  parta  are  also  present,  the  lesion  affects  the  ganglion  of  Oasser  or 
its  immediate  neigh})orhood. 

If  the  mu8clei<  of  mastication  are  paralyzed,  and  no  anaesthesia 
exists,  the  lesion  is  outside  of  the  cranium  and  involves  only  the  motor 
root  of  the  inferior  maxillary  branch  of  the  nerve. 

The  anterior  two-thirds  of  the  tongue,  the  mucous  lining  of  the 
floor  of  the  mouth,  and  the  integument  of  the  chin  will  be  rendered 
anaesthetic  simultaneously  if  the  sensory  trunk:  of  the  inferior  maxillary 
nerve  is  involved ;  and  taste  may  be  affected  also  on  the  same  side  as  the 
sensory  paralysis. 

Neuralgia  of  the  various  branches  of  the  fifth  nerve  may  exist  in 
place  of  anaesthesia,  whenever  the  lesion  simply  irritates  the  nerve  trunks, 
but  does  not  impair  their  power  of  conduction  of  sensory  impulses. 

All  late  authorities  agree  in  the  statement  that  the  deep  trigeminal 
fibres  may  be  traced  as  two  roots:  the  so-called  descending  root  (which 
comes  from  the  cerebrum),  and  the  ascending  root,  which  is  apparent  in 
cross-sections  at  different  levels  of  the  medulla.  The  view  of  Meynert, 
that  the  fibres  of  the  descending  root  cross  within  the  substance  of  the 
pons,  is  sustained  by  clinical  facts,  as  shown  by  Starr.  This  author 
draws  the  following  deductions,  res|)ecting  the  clinical  significance  of 
facial  anaesthesia : — 

1.  Lesions  affecting  the  ascending  root  of  the  trigeminus  produce 
aniesthesia  of  the  face  upon  the  same  side  as  the  lesion, 

2.  Lesions  affecting  the  descending  root  of  the  trigeminus  produce 
anaesthesia  of  the  face  upon  the  side  opposed  to  the  lesion. 

3.  Disturbances  of  sensibility  in  the  face  indicate  a  lesion  situated 
within  the  medulla  or  pons,  and  in  the  external  lateral  part  of  the  for- 
matio  reticularis  (provided  it  be  not  duo  to  neuritis  of  the  trigeminus  or 
a  cerebral  lesion). 

4.  If  the  face  he  rendered  anfesthetic  u])on  one  side,  and  the  bftdy 
upon  the  ojf}X)sife  side  (the  condition  known  as  "  crossed  sensory  \m- 
ralysis''),  the  lesion  affects  the  entire  extent  of  the  formatio  reticularis, 
and  lies,  in  the  medulla  or  pons,  below  the  point  of  union  of  the  ascend- 
ing and  descending  roots  of  the  trigeminus. 

5.  If  the  face  and  limbs  be  rendered  ansesthetic  upon  the  same  side, 
the  lesion  lies  in  the  bniin  at  a  poiut  higher  than  the  junction  of  the  two 
roots  of  the  trigeminus.  It  may,  therefore,  be  found  within  the  formatio 
reticularis  of  the  upj>er  jtart  of  the  pons  and  crus,  or,  if  cephalad  of  the 
cms,  it  may  affect  the  jjosterior  third  of  the  internal  capsule  of  the  cor- 
responding cerebral  hemisphere,  the  centrum  ovale  of  that  hemisphere, 
or  the  sensort/  area  <>/'  the  cerebral  cnrtejr,  in  which  all  the  sensory  tracts 
terminate. 
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LEHIONS  OF  THE  SEVENTH  CKANI AL  NERVE. 

The  ruUciwiug  {iropositicms  will  ocntr  iladia^no^tie  points  of  lemons 
wh  luthUuhi vta  liici Jil  paraly sis  {BeU '^*  /tu I i<*j ) : — 

If  till?  [mmlyjiis  be  limited  to  dtHiim  f  partn  of  one  laU^ral  half  of 
Me_/*iicc,  the  Icj^iuri  jitlectpi  only  intliviiluul  bniiiehes  of  tlie  nerve,  and  is 
tiiit^itU'Df  the  crunitim.  Art  appurent  exception  tcj  this  rule  In  sometimes 
cuet,  ivith  in  eonneeiiou  with  legions  ol"  tht  interna  I  eapsukT  ami  irf  the 
t-Tu^  cerehn — ^paralysid  uf  the  lower  half  of  one  side  of  the  face  being 
<?liiti<*iilly  observe*!  to  oeeasiutinlly  accompany  heiniple;^ia,  and  aUo  pa- 
r?tj%-:^ts  t,f  ^jji.  motor  *H'nli  nerve  on  tlie  Name  side  uh  I  he  leHiun. 

^he■  fnucea titxil  j/alnte  exhibit  |ianilytic  changes  the  leaion  i>*  within 
tlt^.*   « -ranitim  or  in  the  temporal  l>one* 

If  the  sentfe  of  ta»fe  lie  lo.st  in  the  anterior  two-thinU  of  the  lateral 
»^lr  of  the  tongue  (on  the  same  side  as  the  ^etieral  facial  paralysis),  the 
l^^ttin  jg  eilhtT  within  the  cr:iiiinin,  or  in  the  lcnii*«jnil  bone  above  the 
ori|^(i  of  the  cht^rdu  tyui|«uni  Inanch. 

If  the  t^fHiit:  of  htartug  is  reinlered  ivri/  nrttle  upon  thf  same  ^u/f 
««  ih*r  furial  imrahj.<is^  the  htsion  is  proliatily  within  the  tem|>oral  bone 
*Miil  invutvc'^  the  j^aniilitmic  enlar<;eniL-nt  found  upon  the  nerve  in  the 
a»|Ucnlnet  of  FalbipiuH. 

Facial  [>aralyHi!^  (wlien  dependent  uimui  vevebral  hHiofOt,  or  those 
<*f  lAie  vrttM  t^erehri  or  the  jlhjhh)  is  comitujnly  asHoeiated  with  hennplrf/ia, 
^hioli  limy  be  upon  the  •*aine  side  as  the  lesion  or  ou  the  opposite  side, 

Cvvitifed  para hj si ii  iti  the  "*  facial  nerve  and  body  type''  indicates  a 
*^€Jm  of  the  jiOtnf  Vanj/n  |iosterior  to  tiie  line  which  connects  the 
'flirr*minuH  nerve  with  its  IVIIuw  at  their  encapc  from  the  pons.  (Gubler.) 
•^«-*    reader  is  referreil  to  Fij^.  27. 

If  the  \cmon  he  situated  in  front  of  Gubler'a  line,  the  facial  pa- 
*^>'«fci»and  the  hemiplegia  will  be  on  the  t^ame  nidti, 

I-K^!CINS   APFECTIXU   THE   CllANIAL   NEBVES   AltlSlXG    FIIOM   THE 
MEUrLLA   OBLOXGATA. 

Tlte  tiieial,  auditory,  <irh»ssL>-pharyn^eal,  |inennii»<rastne»  spinal  u<> 
«rt?*^ory,  uiuJ  h\  |MJ<j;flossid  nervrn  have  their  a|>piin'nt  origin  ft'om  the 
tti^'Mnllii^  iunl  ure  more  or  less  imjieriei'tiv  UTnlerstotnl  in  rejfanl  to  their 
'  "^^^leeilou  with  dilferent  part*  of  tlie  encephalon. 

Labi(h^jh)>*Mfphary)tf^enf  paralysis  ("Duchenne's  disease"  or  **bulliar 
lflraly«i4")  U  a«*80ci:\ted  with  successive  •  lest  ruction  of  the  nerve  nuclei 
^  U»e  door  of  the  fourth  ventricle  and  m  Mtundarv  degenemtion  (^f  rlu- 
wrve  trunks  counecte<l  with  them. 

The  nerve  which  exhibits  the  lir^t  Lvuknce.^  td  jtandysis  will  oticn 
ftffonl  crmieiil  data  from  which  some  deduetiuus  laepectin^^  the  original 
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seat  of  the  lesion  may  be  drawn.  The  more  common  lesions  of  the 
medulla  include  arteritis,  thrombosis,  traumatism,  softening,  hemorrhage, 
sclerosis,  and  tumors. 

The  development  of  ''  bulbar  paralysis ''  is  associated,  as  a  rule,  with 
neuralgic  pains,  muscular  spasms,  anaesthesia,  and  disorders  of  special 
senses. 

Compression  of  the  medulla  oblongata  has  been  shown  to  cause  the 
respiratory  phenomena  termed  "  Cheyne-Stokes  respiration,"  and  also 
albuminous  and  diabetic  urine.  In  the  former,  the  frequency  and  char- 
acter of  respiration  constantly  changes  in  some  regular  order — ^gradualh' 
increasing  to  a  certain  maximum,  and  then  gradually  decreasing  in  fre- 
quency till  the}^  cease,  when  they  begin  again  to  increase  in  frequency 
and  in  depth. 

The  vaso-motor  centres,  which  are  situated  within  the  medulla,  help 
to  explain  many  other  visceral  phenomena  which  are  observed  when  it  is 
diseased.  These  are  too  numerous  and  complex  in  their  nature  to  be 
discussed  here. 

The  differential  diagnosis  of  suddenly-developed  lesions  of  the 
medulla,  which  are  not  immediately  fatal,  must  rest  upon  the  co-exist- 
ence of  certain  functional  disturbances.  Among  these  may  be  chiefly 
mentioned:  1,  epileptiform  attacks,  occurring  at  the  onset  or  later;  2, 
hemiplegia  or  paraplegia;  3,  loss  of  consciousness;  4,  hypera?sthesia  or 
circumscribed  antesthesia ;  5,  d\^sphagia,  vomiting  or  hiccough,  and 
Cheyne  Stokes  respiration,  from  interference  with  the  pneumogastric 
nerve;  6,  embarrassment  of  speech,  from  interference  with  the  hypo- 
glossal nerve;  7.  deflection  of  the  velum  pahiti  and  uvula,  from  interfer- 
ence with  the  facial  nerve ;  8,  hydruria,  from  interference  with  the  centre 
of  renal  circulation  ;  9,  diabetes,  probably  from  interference  with  the 
centre  of  the  vasomotor  nerves  of  the  liver;  10,  normal  electro-mus- 
cular contractility  in  the  paralyzed  parts. 

It*  the  lesion  be  very  extensive  and  of  sudden  advent,  death  may 
occur  without  the  bulbar  symptoms  being  well  defined. 

A  SUMMAllY  OF  THE  MORE  IMPORTANT  PHYSIOLOGICAL  AND  PATHO- 
LOGICAL  FACTS   PERTAINING   TO   THE   SPINAL   CORD.* 

Much  of  an  anatomical  nature  relating  to  the  spinal  cord  might  l)e 
introduced  at  this  point  with  profit  to  the  reader  if  space  would  permit. 
It  is  hoped,  however,  that  by  the  aid  of  the  diagrams  incorporated,  the 
various  *' tracts  "  or  bundles  of  fibres  which  compose  the  cord  will  be 
comprehended.     Additional  information  of  an  anatomical  kind  may  he 

*  iSonu*  juirts  of  this  section  buve  alrea<ly  appeared  in  tlie  chapter  upon  the  Diseases 
ol'the  Spinal  Cord  in  the  last  edition  of  the  Author's  work,  "  A  Practical  Treatise  on  Sur- 
gical Diagnosis."     William  Wood  i^  Co.,  N.  Y.,  1S»4. 
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gained  by  the  reader  (in  case  the  diagrams  prove  insufficient)  by  n 
ring  to  the  introductory  pages  of  a  subsequent  section  which  treats 
diseases  of  the  spinal  cord. 

1.  The  anterior  and  lateral  pyramidal  rolumDs  of  each  side  ( 
tain  onl}'  motor  fibres.  Those  in  the  former  (Tiirck's  columns)  are  c 
nected  with  the  rort^esponding  cerebral  hemisphere ,  while  those  of 
hitter  (the  '*  crossed  p\'ramidal  tracts")  are  connected  with  the  oppo 
cerebi^al  hemisphere.     (Fig.  29.) 

2.  The  posterior  rithnni}  of  each  side  (comprising  two  portion 
that  of  Goll  and  Burdaeh)  serves  to  (convey  sensory  nerve  fibres  a| 
rently  connected  with  the  tactile  sense,  and  also  commissural  fibret^ 
which  connect  different  segments  of  the  cord ;  hence  they  are  phvsiol 
cally  associated  both  with  tactile  sensation  and  the  coordination  of  tj 
cular  movement.     (Fig.  29.) 

3.  The  lateral  ntlumn  of  each  side  (exclusive  of  the  crossed  p 
niidal  fibres  and  those  of  the  direct  cerebellar  column)  probably  con^ 
vasfj-motorfibres  and  possibly  those  of  sensation  also.  It  has  been  pro 
also  to  convey  libres  directly  to  the  cerebellum  (the  ^'direct  cerebe 
column^').  The  cros.-icd  pyramidal  tract  occupies  a  distinct  area  of 
column. 

4.  The  multipolar  nerve  cells  in  the  anterior  horn  of  the  sp 
gray  matter  possess  a  ''trophic  function.''''     When  they  are  destro; 
the  nerve  libres  arising  from  them,  and  the  muscles  also  which  are 
plied  by  those  fibres,  undergo  atrophy.     (Fig.  33.) 

5.  The  libres  of  the  anterior  and  lateral  pyramidal  columns  1 
their  "trophic  centre''  in  the  motor  area  of  the  cerebral  cortex. 
lesion  which  tends  to  sever  these  fibres  from  this  centre  creates  a 
scending  degeneration  of  all  the  nerve  fibres  so  disconnected,  as  fa 
their  ultimate  distribution,  viz.,  to  segments  of  cord  below  the  lesion 

6.  The  spinal  nerves  may  be  regarded  as  guides  to  the  var 
segments  of  the  spinal  cord ;  each  segment  consisting  of  a  disc  of 
cord  of  sufficient  thickness  to  include  a  separate  pair  of  spinal  nei 
which  are  attached  to  it.     (Fig.  31.) 

7.  Each  sjnnol  segment^  with  its  attached  nerves,  may  be  fig 
tivcly  regarded  as  a  distinct  spinal  (jord  for  that  limited  portion  of 
body  to  which  its  nerves  are  distributed,  viz.,  the  muscles  to  which 
anterior  roots  of  the  spinal  nerves  proceed,  and  the  parts  supplied  i 
sensation  by  means  of  the  posterior  roots  of  the  same. 

8.  The  superim}jos('d  segments  of  the  cord  are  bound  togethei 
tracts  of  ne?'ve  Jihres.  Some  of  these  are  continued  into  the  brain^  w 
others  are  purelg  comunssural  in  type.  We  can  nttribnte  to  the  for 
group  (the  ""  motor"  and  '*  sensory  tracts'*)  the  conduction  of  motor 
pulses  fron)  the  brain  to  the  various  spinal  segments,  and  of  impress 
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or  &,  sensory  ehamcter  from  the  peripLn'rv  of  the  hoi\y  to  tlje  brain  itself 
*h«?  rjilier  i;roup  mentioned  (the  *'ji^isoeiatitiir  lilires'*)  stTven  to  aHsist  the 
irt\5re«t  spinal  segiueiitH  in  the  perlormance  or  nil  acts  where  a  har^ 
r9»c»#t«ou«  ami  ^muUaneou»  nciion  of  i/tevernl  itegmeuta  of  thp  Hi)innl  ooni 
im  ftl«:*manded. 

9*  The  two  lateral  halves  of  each  segment  of  the  spinal  cord  are 
iic»C.  totally  distinct  from  eiujli  other,  because  a  eonnecting  band  of  the 
gr»*st.y  snb^tanee  of  the  cord  (the  <rray  commissure),  and  also  one  of 
w^tmit.«  anbatanee  fthe  white  eommiKsure),  bind  them  together.  The 
wliit4?  commissure  lies  at  the  bottom  of  the  anterior  median  tis<sin*e;  the 
gi"t^>*  ccminiissnre  tills*  tlie  remaining  space  Wtween  the  anterior  and 
[>c>^t;4*ri«»r  median  fissures  (Fig.  30), 

10.  The  anterior  horns  of  the  spinal  ^ray  matter  contiiin  cells  of 
^9*^0!  mze  whieh  are  connected  ( 1 )  with  motor  nerve  fibres,  joining  each 
ftt>iiin]  seirment  with  the  brain  (somewhat  indirectly),  and  (2)  with  the 
ft  1  •ros  »jf  the  antericjr  rout  of  the  spinal  nerve  ( associated  with  the  njtisclcs 
com  Toiled  Uy  eneh  segment).     Thus  these  nerve  cells  are  interposed  be- 


tHlML 


AMTCRlCUr 
HOOT 


flu  iiJ  — A  SfiNA*.  HRGMevr.    Tlw  iwf>  ro»*ri  of  ibc  ipinttl  nerve  »fc  shown  ;  4I10  rfjc  sensory 
oA  Tiuxof  ftbres  of  it*kiich  each  i%  com^iosed. 

■^'^^M  the  fibres  wfuch  (mss  from  the  brain  to  the  cord  and  those  rlis- 
j^tl^tjttMt  to  the  muscles,  an  arrangement  which  permits  of  an  aut*»matic 
^lon  of  the  cord,  irrespective  of  cerebral  inrtuences. 

The  cells  of  tftt'  nfitvrU*r  horfw  ai»[>ear  to  control  also  the  niUrUion 
^Sr     tAe  mtt«c7e<«.  connected  with  them  by  means  of  the  nerve  tlbres. 

11.  The  celU  of  the  fjosterior  horns  and  ventral  portiou  of  the  spinal 
^y  matter  are  prolmbly  connected   more  or  less  intimateh'  with  the 

'''•i^t*^  of  the  /fOf<ft'rior  or  tit^nKonj  r<mtH  of  each  HpiHat  i*ei[fment^  and 
^^H^ibly  also  with  the  pnths  of  eonduction  of  painful  impretstsiunis  to  the 
***iii.  They  do  not  exert  nny  a|>pi»rent  intluenee  npi»u  the  nutrition  of 
^^^  |«irts  associated  with  them  b}^  menus  of  the  spinal  nerve  Hbres. 

12.  The  Hpinal  rejiexei^  are  probably  j>erfornied  l»y  means  of  an 
'*''iMi|unrtOKls  of  the  processes  of  the  cells  of  the  unterior  and  posteri<jr 
iwrtij  of  eaeh  lateral  half  *»f  n  spniiil  segment.     This  iMiablcH  a  ittfot^ttry 
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SENSORY. 

Neck  and  scalp 
Neck  and  shoulder 

Shoulder 
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Perinaium  and  Anus 
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Plantar 


Fig.   31.— a   Diagram   Designed  to  Show  the  Rf.lations  oh   the  Vektkbk.e  to  the 
Spinal  Segments,  and  of  the  Spinal  Nekvf.s  to  the  Motor,  Sensory,  and  Rbplbx 

Fu^'CTIONS  OF   THE   SplNAL  CoRD.      (GOWEKS.  ) 
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'^premon^  which  is  conveyed  to  the  spinal  seffiuent  by  means  of  the 

"'>f*^  of  the  posterior  root  of  the  spinal  nerve,  to  heoojiie  transformed 

^U>  motor  inifmlsfis  in  the  cells  ot  the  anterior  horn.     These  are  then 

^iisiuitteil  to  the  muscles  by  the  fibres  of  the  anterior  rt»ot  of  the  Hpinal 

13.  The  sense  of  touch  may  be  destroyed,  in  parts  l>eh>w  the  point 
^^f  •  jijtiry,  by  seetion  or  disease  of  the  posterior  columns.  The  sense  of 
pntTM.  and  the  appreciation  of  temperature  are  apparently  still  conducted, 
prr*x*-i(ied  the  *yri\y  mutter  escapes  injury. 

14.  Tht'  ttense  of  pain  is  destroyed  when  the  (fraj/  matter  if*  rendered 
p>able  of  transmitting  such  seusatioiis.     The  sense  of  touch  apparently 

PMns^ins  mmirected.  if  the  posterior  columns  escape, 

15.  Thr  genHfiiion  of  jtain  and  of  touch  mat/  br  independenthj  re- 
tar^M^d  by  lesions  of  the  cord  that  impair,  but  do  not  totally  destroy  the 
*^'*<l^uctiTity  of  the  paths  for  such  sc*nsations*      The  amo»int  of  such 

^Hion  depends  upon  the  extent  uf  the  destructive  process  within 
c^oriL  Cases  have  been  reported  where  thirty  or  more  seconds  would 
*l&l>«e  betweeti  each  painful  contact  on  the  periphery  of  the  body  anil  its- 
*Pt*^eciable  sensation. 

l<5.  Drift ruciion  of  n  posterior  roof  of  a  spinal  nerve,  or  the  net- 
'^^^^'k  of  niires  formed  by  it  within  the  substance  of  the  cord,  must  alTect 
"•^  trai»j*mission  of  all  aeniiations  of  touch,  pain,  and  tt*miu*rai}(re  fn>m 
"^^'      |>eripheral  area  of  distribution  of  the  nerve  so  aUected  (  Fig.  31 ), 

U.  DeHlructiun  of  a  poMerior  nervf.  root  causes  ana*sthesia  to  pain, 
'^^^^^iwnilure.  and  touch.  Trophic  disttirbancf\H  of  the  skin  are  also  liable 
^  t\)\U>\K\  purtieularlv  if  the  nerve-root  is  injured  outside  of  I  he  ganjr- 
tu>«^  if  enlargement  developed  upon  it  (Fig.  30). 

i^,  Ihstrurtion  of  the  cidumns  of  Hurdach  and  Ooll  is  followed 
^y  ^jictile  ansesthesia  of  definite  areas,  that  correspond  to  the  spina)  seg- 
*^^its  affected,  and  soraetimeK  in  parts  below  the  injury,  Antesthesia  of 
nnnw  is  especially  ebaractenstic  of  a  lesion  in  Bnrdaeh*s  column; 
^fc^^^n  in  the  legs,  of  OoU  s  column. 

!!♦.  When  th**  latM^'rior  fniftm^tei  of  the  cord  are  affected  with  dis- 
•^"<^al  conditions  that  create  irnlation  of  the  parts,  the  so-called  ''  girdle 
/"•  *  ^/Vor  *' irineture-feeting^^  is  ileveloped  in  tiiose  nerves  that  traverse 
'*^*^    dl^,  1  of  the  cord.      Below  tiie  level  of  the  Hpinal  lesion,  ftub- 

•1-ivt^  ,ii^  0f  touch   (?*ueh  as  formication,  numbness,  abnormal 

^'^^^^tions  of  heat  or  cold,  etc.),  and  more  qv  less  hyperaesthesia  are 
^'^^^ally  oreaU^l 

iiO.     Lr^kms  of  the  sensory  traeta  (the  so-called  "  jesthcsodic  sys- 

^*^")  cannot   induce   paresis,  paralysis,  spasm^  or  muscular  atrophy. 

^^y  can  only  create  sensory  manifestations  (such  as  antesthesia*  hyiJcr- 

^^tlienia,  numbneH)^,  formication,  ahuonual  sensations  of  heat  and  cold, 
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and  pain;,  und,  in  nddition,  un  ituibility  i«>  pruiici'ly  coiirdiiuiie  mudciilar 
tnuvemeiits  (ataxic  t^ymptojus). 

2L  Svn^ory  plit^notnrnu  mv  miiuifestt'iK  u-^  n  ntlc\  i»|hjii  tlit*  eide  cd* 
the  iKJcly  up{»u8ed  tfi  till*  seat  oftUe  It^sion.  IT  liu'v  iwvuv  upon  the  same 
sidf,  ciUnT  tilt'  [losfrerior  iierv*^  root:^  nrc*  dtrci.'tly  iiivuiwtl,  ur  iUv  st^asory 
tfiu*tH  arr  airiM*U*d  dnriiiL^  thv'w  Msi'ont  iu  tln^  [«tstrric»r  <M»lumris  lufurc 
tlipir  cli?f'«8satioii- 

i3.  77/ r  xihrttlifd  '•  riiirturi*  fevitntj  *  or  *'tjird/*'  iJfttH  ''  ni:*y  He  tiikon 
fts  a  valimhle  ;:nidi'  iii  deciding  as  to  the  iiruhaljlc  limits  of  n  liical  lesion 
iif  tbt*  cord. 

23.  Pain  in  thf  rcfftutt  of  Uu*  npirif  In  a  r:in*  symptnin  i>f  dist^n^e  of 
tlic  sfiiiial  cord,  When  it  exif*t§.  it  i-cnrirnonly  iiidicateH  a  disease  firo- 
cci«»«  llmt  is  cyiithicd  to  the  vertebra^  <»r  the  spiriul  nieniiijares. 

24.  [h*Mruilh^e  feaiuti^  of  the  jMMti**n't>r  rotiUHUfi  (if  hilateral)  are 
eciinmonly  assix-iated  witli  a  hnmi  of  vom/deit*  atnetitht'Htn  that  corre- 
!«|H»fHl9  til  tlie  area  of  dislribntiau  of  nerve  roots  alfeeted  l»y  I  lie  lesion. 
Bcdow  tliii^  jj^irdle  ofaiueHtlicsiu.  sensntion**  of  touch  are  usually  itn|jnired 
or  alHerii,and  sensations  ni"  pain  are  localized  with  diJUeutty,  but  are  still 
frni  I  knitted  by  the  jfray  matter  of  the  cord. 

35.  Leisiona  thnt  ct'voh*  irrifafiuo  oj'  fhr  ('t't'Vical  gnaj  ^suhstnutf  are 
accompanied  by  dilatation  c»f  the  jMipiL  If  destructive  prot'csaes  are 
suibnequently  devtdo|)€Hl,  the  pupil  becomes  contracted  (Argyll  Robert- 

s*4<n  -  iMipil ), 

Lfsions  r>/'  fhr  immtrvifo*  rnhnnns  that  Irritate  primarily  and 
**uh>t.^iRuJly  <lestn>y  the  spinal  snbHtnnce  tend,  as  a  rule,  to  pro;rrej^s 
apwnnl.  A>*  they  advance,  the  irivdle  of  pain  travels  upward  and  leaves 
iH^liind  it  a  girdle  of  amcstUesia  that  steadily  increases  in  width.  In 
|iiirtJ$  situated  Ixdow  the  level  nf  the  lenion.  the  Beii»e  nf  toneb  Is  u^nnlly 
liFdi.  although  subjective  scusntions  of  touch,  such  ns  formieatton,  tiiui- 
ling.  numbness,  etc.,  way  exist. 

27.  Tht;  e^rinttuuT  of  n  girdle  pain,  without  any  impairment  of  the 
*^«ndi^  af  touch  in  parts  Lielow  it,  or  tlie  presenee  of  motor  paralysis, 
pojntsi  strongly  to  some  lesion  that  invi»lve!^  the  [>osterior  nerve  root^ 
cmly. 

::J8.  Lesionn  (hat  affvvi  otdg  the  muUtr  tra(i.<  (the  SfM-alled  **  kiue- 
-tMlic  system'*)  nuiy  induce  piiresis  or  paralysis,  spasm,  and  atrophy  of 
iijti!!»4!lc(i*  They  never  cause  sensory  symptoms  [such  as  marked  and  per- 
niauent  jmiii,  hypenvsthesia,  ana?sthe^iu.  numbness,  formication,  etc). 

4D.  PnrahjHiA  *>f  motion  and  inifHeftlnr  atropht/,  when  due  to  s[»inal 
b-st^itm^,  develop  upon  the  same  side  nfthe  body  as  the  lesion.  The  same 
iv  generally  true  of  the  symptoms  refemble  to  incoot'di nation  of  movfi- 
*i  !»•  80-CutHed  ** ataxic"  symptoms.      The  libres  that  convey  the 

■  r  skeiisr '*  do  not  ilecussnte  untd  Ibev  rcich  tfie  mmlulhi. 
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30.  Alraphic  vhang**n  in  muiscles  im'inia  stronjily  toward  a  degeq 
enitive  duin*4e  in  the  mo/or  f^cnv-fv//^  of  the  anterior  horns  of  the  sptn4 
^nny  inntti^r.     These  cells  are  the  trophic  centres  for  the  fihrc^  of  thi 
iinterior  nerve  roots.     (Fig,  33.) 

31.  Contracf(tr*\  or  a  prrmanent  thnrhfumj  nj  imntlyird  unt^it* 
is  stroiij^ly  diagnostic  of  a  lesion  that  iuvtihed  the  **  eroswed  pyruinifli 
tract"  within  the  hiteral  column  of  the  cord.     (Pig.  29.) 

32.  StjmplijmH  rt'/erahle  to  tijH'rial  orguitt^  {vvhvu  dependent  upuii  | 
apitial  lesion)  indicate  thnt  some  of  the  s|>ecial  centres  of  the  cord  n$ 
involvcfU  Sneh  synijitoms  inny  be  of  value  in  tUtenniuing  the  exteu 
anil  .sitiiiition  of  the  lesion, 
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Fig.    3,l<^SiCllt-nrAGKAMMATfL'    TKjIWRVPIWF    f^WmnN    of    xnv    GnAt    Sl»T»TA»#rfl  m»    rifw 

CknvIlal  {A)   AK11  LtrutiAl*  E*^f         "     '■■'  "'•'"  '           r   f       -       - '  -*  •     , 

iiiodtan  gri»ijp  %i\  cdU;  <*»  amcru-t,  u 

of  Clarke.     /•'.  <j.  ificdSati  gruiip:  .>  ,, 

betou^trif  to  tl  ;    A,   ^mero-Ulcml   Rririi[};    l,  j- i>rcr.vi;iit:r;ij    ^T<.>u\i        :>nnc  irun   \nf  mus    ^rc 

few  and  »C4ncred  in  the  posterior  tioru^.  and  also  thai  the  stupe  nl    boih   horm  (Utfcr% 
markedly  in  A  aocJ  A 


33.  Lemons  of  the  so-called  '*  wio^^r  /r/ic(s  *'  of  the  cord  ( Uie  *'  kin^ 
Boilie  system  '^),  if  destructive  in  ehanicter  ajul  sullicsiently  large  to  »evi 
tlie  connection  uf  the  motor  Iil»res  from  their  ennnection  wrth  the  cells < 
the  eerehnil  cortex,  i>ro«l nee  complete  piirnly^is^  of  motion  !»elowthe  levi 
of  the  lesion  on  the  corresponding  side  of  the  body.  The  paralyze 
tnnHcles  will  proliably  undera:o  subsequent  contracture .  and  the  deep  i 
tendon-rellexes  will  become  exair;;emteiL 
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34.     LeifioHB  of  the  antetior  horn  of  Ifw  i^fnnal  ijray  matter  are  liable 

l<>  prinluce  fmralysi'^  in  the  arens  of  (Hstriltiition  of  the  ivliiterl   nerve®, 

^"ithout  di»tiirUitU'i*  of  st'iisibility,  bnt  vvitli  mHrkeii  iruphit;  <lij>tnrbrince8» 

85.    Slight  prei/tsttrt*  itfum  the  t^nrd  may  fndui't*  motlerate  jvaralysis 

*f«arvsiii}  of  the   extunsor  muscles  iiud   seeondnry   contrnetnn:  of  the 

lex  on. 

SO.  Lemons  of  one  lateral  half  of  the  cord  produce  complete  motor 
pftrnlynis,  vaso-motor  disturbances,  incofirdination  of  movement,  and 
hvpc^rwsthesiia  on  the  corresponding:  side  below  the  level  of  the  lesion, 
wicl  a  loss  of  seusibiiily  on  the  opposite  side  with  more  or  less  paresis 
^^  HO  Cite  eases.  A  »onc  of  amesthesia,  surmounted  by  one  of  hypenvs- 
'w^ia,  may  esist  at  the  level  of  the  lesion  on  the  corresponding  side. 
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***•.     Compleir  <'ompn*.^,'*fon  or  f/M5^s/o/?  uf  the  nfrinat  rord  raui^eH  an 

5'tjralion  of  the  reflexes  of  the  f*  pins  I  secjnients  Iwlovr   the  seat  of 

'•*>•  on  lx)tli  sides:  in  addition  to  serious  drsturbanees  of  motility  and 

^^8,     LiHUilized  destntftion  of  tht>  grmj  matter  of  the  dornal  region  of 

y   '^onl  seems  to  arrest  the  eontrol  uf  the  will  over  the  reflex  acts  of 

'^tirition  and  defecation,  which  are  governeil  by  the  lumbar  retrion  »)f 

*  ^oni.     These  fnm*ttons  are  still  pertbrmed  wUh  nearly  their  normal 

^^^UtritT.  however,  by  refb*x  action,  if  the  centres  that  govern  those  acts 

**  **fjt  Lnehtded  in  the  diseased  an*a, 

39»    Sieratching^  or  strokinsr  the  skin  rjver  certain  regions  of  the  ImmIv 
*^***i*ji  H  reflex  contra<*tion  of  i^TM»eial  mnseles  when  the  cord  is  healthy. 
^^^t'^t*  are  the  Ho-e/dled  '^  Hitperfhtaf  ninufif  n'ftt\ref<.  '     Thev  are  of  value 
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oftentimes  in  deciding  as  to  the  upper  limits  of  a  lesion.  Among  the 
more  important  of  these  superlicial  reflexes  may  be  enumei*ated  the 
plantar,  cremasteric,  abdominal,  epigastric,  and  scapular.  Both  cerebral 
and  spinal  lesions  create  modifications  of  them,  which  possess  clinical 
value. 

40.  The  so-called  ''  deep  spinal  refiexeH'^  are  called  into  action  bj' 
first  putting  a  muscle  in  a  state  of  moderate  tension,  and  then  exciting  it 
to  contraction  by  some  artificial  stimulus,  as  a  slight  tap  or  blow  for 
example.  Among  the  more  important  of  these  may  be  mentioned:  (1) 
The  knee-jerk  or  patella-reflex;  (2)  the  foot-  or  ankle-reflex  ;  (3)  the  per- 
oneal or  lateral  foot-reflex.  These  tests  are  employed,  like  the  preceding 
ones,  to  determine  the  state  of  the  spinal  cord  when  the  existence  of  a 
lesion  is  suspected  ;  they  may  be  increased,  diminished,  or  abolished, 
according  to  the  character  of  the  lesion. 

41.  A  perniMent  foot-clonus  never  occurs  in  health.  It  indicates 
that  the  lateral  columns  ot  the  cord  are  probably  involved  by  some  spinal 
lesion.  In  supposed  hysterical  n flections,  this  symptom  will  often  decide 
the  question  of  the  existence  of  organic  disease.  It  must  not  be  mis- 
taken for  the  involuntary  foot-clonus  which  sometimes  occurs  when  an 
unnatural  posture  is  long  maintained,  even  in  health.  It  is  usually  asso- 
ciated with  exaggeration  of  all  the  other  deep  reflexes. 

42.  All  re/lex  teats  become  abolished  when  the  muscles  are  sepa- 
rated from  their  connection  with  the  ^4pinal  cord ;  hence,  severing  of  a 
nerve,  posterior  sclerosis,  compression  of  the  spinal  nerve  roots,  destruc- 
tion of  the  gray  matter  of  the  cord,  poisons,  etc.,  are  often  nssociated 
with  their  complete  abolition. 

43.  Disease  of  the  lateral  columns  usually  decreases  the  skin  re- 
flexes, especially  those  of  the  trunk.  This  is  ))artieulnrly  true  of  the 
so-enlled  descendinjir  dey:eneration  of  these  columns,  which  follows  cere- 
brnl  lesions. 

44.  When  marked  incoordination  of  morements  is  |)resent  and  the 
deep  reflexes  Jire  not  aljolished,  it  indicates  that  scderosis  of  the  lateral 
columns  probably  co-exists  with  similar  changes  in  Burdaeh's  or  UolKs 
columns. 

45.  Spasm  is  a  marked  symptom  in  many  diseases  of  the  spinal 
cord.  It  commonly  indicates  an  excessive  action  of  the  reflex  motor 
centres.  It  is  particularly  common  as  an  acute  symptom  in  spinal  me- 
ningitis. In  chronic  organic  diseases  of  the  cord,  it  assumes  the  form  of 
contracture  of  masiles,  especially  if  the  lateral  cohnuns  are  attacked. 
This  condition  l)ecom(»s  transformed  into  that  of  genuine  spasm  when  the 
slightest  forms  of  peripheral  impressions  are  experienced,  as  in  delicately 
manipulating  the  muscles  for  example. 
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i  DUORAMilATIC  Sr^niAUY  OF   SOJIE  OF  THE  PRINCIPAL  FEATFKES 
OP  CEREBRAL  AKB  SPINAL  ARCHITECTURE. 

I  have  endeavored,  as  a  Ketioel  to  inj  previous  remarks,  to  repn^ent 

h  n  ^'lunmtie  way  tlir  iiiiitmil  rrlntions  of  llu*  en<H'|»hnlir  and  ?4pinal 
•^nireH,  iind  In  shnw  the  Tiircimnisni  Uy  which  VJirious  plienomeiia  ol»- 
•T»*c4  dtirmj^  ViTv  mny  \\c  i  x|ihiiri*MK  Let  U8  examine  difTer^nt  parts 
»«f  tliv4ia;yrram  sepamtely. 
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f^    y  .  opui  thiiUniu*:  A    i ..  iimerlur  cornm:  /*.  C  ,  t«»* 
:ate  »hc  iilrccti^u-fi  of  »hc  current*.     The  tcul  wUl  further 

THE   CEREBHAL   HEMISPHERES. 

I  *    The  cirelea  (  M}  represent  the  nudor  and  pi^t/rhic  ct*ntreit  of  the 

i%'i,|i,lj,jijj4 .  |[|^»  circh^H  (>')  represent  the  tifnuftrt/ tfutrf  a  tyf  the  f^mnt*, 

^^*    I  hies  in   the  diagram  whii^Oi  coniutet  theft<*  eentres  with  the  banul 

^^l?lia  arr  the  tlt^re**  of  confhi(*tion  to  and  from  the  cells  of  thi*  frm\ 

^U*T(if  tlic  nonvohjtioris  (r<»rehnil  cortex ).     These  (ilnva  are  the  bo- 

j  v5lV\f*it  ♦- jMHlnnc'iihir  **  **  nulintin^i/'  ;ind    "  pom  verging"  fibres   of  rliiriTent. 
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anthors.      Taken   as   a  whole,   they   constitute   the   so-called    "  corona 
radiata/' 

The  fibres  of  both  the  internal  and  external  capsule  of  the  cerebrum 
dQ  not  become  associated  tcith  the  cells  of  the  basal  ganglia.  They  pass 
without  interruption  from  the  cells  of  the  cerebral  cortex  to  those  of  the 
gray  matter  of  the  spinal  cord.  Although  not  separately  shown  in  the 
diagram,  the^'  can  be  imagined  as  passing  over  C.  S.  and  O.  T.  in  the  cut 
as  unbroken  lines. 

.    The  lines  marked  (a)  represent  the  so-called  "associating  fibres" 
of  the  cerebral  hemispheres. 

Throughout  the  diagram,  all  effei^ent  fibres,  or  those  which  carry  im- 
pulses/rom  the  various  centres,  are  represented  by  unbroken  lines,  and 
all  afferent  fibres,  or  those  which  carry  impulses  to  the  various  centres, 
by  dotted  lines.  The  arrows  also  show  the  direction  of  the  currents. 
The  fibres  connected  with  the  centres  of  the  hemispheres  can  be  traced  in 
the  drawing  downward  to  their  union  with  the  cells  of  the  basal  ganglia, 
the  mesencephalon,  the  medulla,  and  the  spinal  cord.  In  any  of  these 
regions  separately,  or  in  all  simultaneously  the  cerebral  cortex  can  prol)- 
ably  exert  its  direct  influence;  the  smaller  centres  are  then  either  over- 
powered or  controlled  in  their  respective  automatic  actions  by  the  great 
centre  of  intelligence — the  cerebrum. 

THE   BASAL    GANGLIA. 

2.  The  corpus  striatum  {C.  S.)  is  shown  to  be  associated  with  the 
motor  regions  of  the  cortex  (M).  A  direct  communication  probably  also 
exists  between  it  and  the  optic  thalamus  {().  7\),  as  shown  by  the  line 
(b).  The  cerebellum  is  thought  by  some  to  communicate  indirectly  with 
it  by  means  of  the  '*  processus  e  cerebello  ad  cerebrum"  (4) — known  also 
as  the  **  superior  cerel)eliar  peduncle." 

These  three  st?ts  comprise  its  afferent  fibres.  Its  efferent  fibres  (1,2, 
and  3)  pass  to  the  cells  of  the  crus,  medulla,  and  spinal  cord.  The  con- 
nection shown  between  the  cerebellum  and  the  so-called  **  motor  tract," 
will  help  to  interpret  the  view  held  by  some  that  that  ganglion  assists  the 
cerebrum  in  its  control  over  the  muscular  ai)parntus  of  the  body. 

The  optic  thalamus  (0.  T.)  has  afferent  llbres,  which  arise  from  the 
spinal  cord,  medulla,  and  mesencephalon  (5,  (i.and  7),  and  from  the  cere- 
bellum (8).  It  is  thus  brought  into  relation  with  all  sensory  impulses 
conveyed  by  the  spinal  nerves,  and  also  by  those  cranial  nerves  which 
are  not  motor  in  function.  Impressions  derived  from  sight,  smell, bearing, 
and  taste,  as  well  as  tactile  impressions,  and  the  sensation  of  i)ain,  are 
probably  more  or  less  intimately  associated  with  this  ganglion.  The 
erterent  libres  of  the  optic  thalamus  are  shown  to  lie  in  the  posterior  part 
of  the  corona  radiata,  and  to  distribute  themselves  among  the  sensory 
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Centres  of  the  cerebral  cortex  (S),     The  fibres  of  direct  communication 

between  the  optic  thahimus  and  the  corpus  striatum  (6),  help  to  explain 

^/le  ability  of  an  animal  to  perform  automatic  coordinated  movements 

^/lor  the  cerebral  hemispheres  have  been  removed  and  the  basal  ganglia 

^efb    intact.     These  phenomena  are  in  marked  contrast  to  the  forms  of 

repletion  which  take  place  witiiin  the  hemispheres  between  the  sensory 

^'icl     motor  centres  of  the  cortex;   since  conaciousness  and  volition  are 

e^'ok:cfd  by  the  latter,  while  the  former  is  purely  automatic.     Conscious 

ai>l>r-eciatiou  of  sensations  and  voluntary  motion  are  only  possible  when 

tho   oerebral  hemispheres  are  present. 

THE  CEREBELLUM. 

3.     This  diagram  shows,  in  an  imperfect  way,  the  relations  of  the 

^e'l-^l^^jllmji  to  the  paths  of  sensor}^  and  motor  conduction.     The  sensory 

'^^^      xnotor  centres  of  this  ganglion  (*S'  and  J/')  have  not  been  anatomi- 

^^H^''  dilferentiated  from  each  other,  but  we  have  reason  to  believe  that 

^>ot.lx    varieties  exist.     The  afferent  fibres  of  the  cerebellum  {9,  i^,  and  II) 

l>roV>-nbly  bring  it  into  direct  relation  with  tactile  impressions  by  means 

^^    tlxe  spinal  cord,  with  sensations  of  pain  (?)  by  the  same  channel,  and 

^^*^^i    various  other  impressions  by  means  of  nerves  of  special  sense.     Its 

*-*oei-^jj|.  tii^r^^jj  (_j  and  12)  are  related  in  an  imperfectly  understood  way, 

^  tilie  path  of  motor  conduction.     The  most  delicate  feats  of  equilibrium 

^'"^     probably  impossible  lyithout  an  intact  cerebellum.     This  subject  will 

^^    discussed  hereafler.     Each  hemisphere  of  the  cerebellum  is  now  be- 

*^^^^^<1  to  be  associated  with  the  fibres  of  the  opposite  hemisphere  of  the 

^^^oljruni. 

THE   MESENCEPHALON. 

4.     As  shown  in  the  diagram,  this  term  includes  all  the  parts  com- 

P^is^^fj  between  the  cerebrum  above  and   the  medulla  below.     The  col- 

^^'^ions  of  gra}^  matter  represented  by  the  circles  (3/")  and  (aS"),  comprise 

^^^fly  the  so-called  "substantia  nigra''  and  the  '^red  nucleus  of  the  teg- 

^^^iilum."     The  fibres  associated  with  them  (7,  L',  3,  4,  5,  6\  7,  8,  i),  10, 

^^   tvm\  i2),  constitute,  collectively,  the  basis  and  terfmentuni  cruris  of 

r^^*.>"  nert,  which  are  separated  by  the  substantia  nigra.     The  red  nucleus 

^'*^    l)eneath  the  corpora  quadrigemina  in  the  tegmentum  (the  sensory 

i^>it;i()ii  of  the  crus),  and  is  in  intimate  relation  with  the  fibres  of  the 

■/^l>iirior  cerebellar  peduncle  (>J).     The  corpora  quadrigemina  (not  shown 

^  the  diagram)  should  be  also  included  among  the  ganglionic  masses  of 

^iH   region.      The   third    cranial   nerve   is   represented   as   structurally 

^^luted  to  the  mesencephalon.     The  optic  nerve  has  also  intimate  rela- 

^^^tis  with  some  of  its  parts.     Fibres  of  many  of  the  cranial  nerves,  Avhieh 

*^l>i*ing  from  the  medulla,  are  prolonged  through  the  pons  and  crus  to 

^^•h  the  cerebrum. 
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The  functions  of  the  mesenceplialic  centres  are  too  complex  to 
justify  any  generalizations.  All  of  the  complex  forms  of  muscular 
activity  which  are  more  especially  elicited  in  response  to  some  form  of 
impression  received  from  without  by  means  of  the  nerves  of  special 
sense,  such  as  locomotion,  emotional  expression,  etc.,  are  to  be  attributed 
partly,  if  not  wholly,  to  these  ganglionic  centres.  The  special  attributes 
of  the  red  nucleus  of  the  tegmentum  and  the  substantia  nigra  are,  as  yet, 
somewhat  conjectural. 

THE   MEDULLA   OBLONGATA. 

5.  Within  this  ganglion,  the  nuclei  of  origin  of  many  of  the  cranial 
nerves  have  been  found,  and  special  centres  which  j)resideover  important 
physiological  functions  have  also  been  demonstrated.  The  circles  (J/'") 
and  (6'"')  in  the  diagram  are  supposed  to  represent  the  sensory  and  motor 
collections  of  gray  matter,  which  give  to  this  portion  of  the  central 
nervous  system  its  peculiar  powers.  The  motor  centres  (J/")  are  repre- 
sented as  in  connnunication  with  certain  cranial  nerve  roots,  and  also 
with  motor  fibres  which  serve  to  connect  the  medulla  to  the  corpus 
striatum  and  the  ganglionic  masses  of  the  mesencephalon  above,  and  the 
segments  of  the  spinal  cord  l)elow.  The  sensory  centres  (S'")  are  shown 
to  be  in  relation  with  the  sensory  cranial  nerve  roots  (the  term  '*  sensory- 
being  used  in  its  broadest  sense  to  iiulude  all  ril)res  bearing  afl'erent 
impulses),  as  well  as  with  the  paths  of  cerebral  and  cerebellar  sensory 
conduction  (6*  and  10).  Thus  it  is  that  tlie  cerebellum  as  well  a8  the 
cerebrum  probably  is  made  ('ognizant  not  only  of  tactile  sensations  and 
of  other  varieties  of  sensory  impulses  transmitted  along  the  spinal  tracts, 
but  also  of  other  facts  which  our  special  senses  reveal  to  us.  The  view 
that  the  cerebellum  acts  in  part  as  an  ''  informing  depot  ■'  (Spitzka)  for  the 
cerebral  hemispheres  can  be  comprehended  by  a  study  of  this  diagram. 

The  fibres  which  are  drawn  in  the  diagram  ))etween  the  motor  and 
sensory  centres  of  the  medulla  help  us  to  comprehend  the  probable 
mechanism  of  niaijy  forms  of  complex  coordinated  reflex  actions,  of 
which  the  medulla  is  capable  when  all  the  nerve  centres  above  it  have 
been  removed.  It  is  apparent  that  each  of  the  segments  of  the  nervous 
system  here  depicted  is  capable  Tby  means  of  associating  fibres)  of  an 
action  of  its  own  which  is  independent  of  those  centres  al>ove  it,  but 
which  may  be  controlled  or  overpowered  by  the  higher  centres  when  they 
are  called  into  action. 

THE   sriXAL   COKD. 

().  The  diagram  shows  the  cells  of  the  anterior  horns  of  the  spinal 
gray  matter  (.1.  C.)  to  be  in  connection  with  the  fibres  of  the  direct  motor 
tract  which  we  have  now  traced  from  the  cerebral  cortex  downward 
(although  some  have  ])een  defiecte<l  from  the  direct  ])ath  by  the  cells  of  the 
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licephalo!!  mill  medulla).     These  motor  fibres  of  the  spinal  cord  arc 

bngecl  hy  means  of  tlif  interposed  cell  {A.C.}  as  fibres  of  tlie  anterior 

'  nr  motor  rooUs  of  tUe  spinal  nerves.     Tlie  cells  of  the  poKterior  born» 

of  t lie  spinal  j^niy  trmt*-er(/*,  C\)  are  likewise  shown  to  receive  the  atferent 

iinpiiUes  conveyed  to  thein   from  witiiout  by  the   posterior  or  sensory 

IrrjciUofUie  •^jiinal  nerve**  (as  ^lUown  by  tbe  arrow),  and  to  tnitisiuit  them 

Iwpward  by  mean?*  of  fibres  which  connect  tliem  with  higher  ^rnn^l ionic 

flQjiSdes  (.5.  6\  and  7),     The  exact  pathfi  of  motor  and  sensory  conduction 

lliiroiigli  the  s^pinal  cord  are  not  positively  setlbMK     The  autero-latenil 

icoluiinis  of  lUr  cord  are  Cfinnnonly  regarded  us  the  chief  motor  paths, 

ilthoujfh  nil    observers   are  not   in  a«;reemeiit    res[)ecting   the   anterior 

olimnij*.     The  sensory  tracts^  probably  run  partly  in  the  central  gray 

Im&tttTof  the  cord,  and  partly  in  the  latrral  and  p*>Hterior  cobimns.     Sen- 

twry  impulfc^e8  travel  on  the  side  opposite  to  that  tni  whieb  the  nerves 

liter,  with  the  exceiitiou  of  impreasiona  uf  the  so-called  muscular  sense 

l>^tnrr),    Tbe  views  heUl  respetfting  the  functions  of  tht*  spinal  columns 

live  been  given  in  f>rece<!ing  pages. 

Finally,  it  will  be  observed  that  the  umtor  and  sensory  cells  of  the 
ipinal  coni  communicate.  Tiii?*  arrangement  svIIowh  of  an  atttumntic 
^fiiml  actiotL  Beheaded  animals  can  be  made  to  exhibit  detinite  mus- 
movements  when  any  irritation  of  the  i<iensory  nerves  of  the  skin 
5  employed  to  call  them  forth.  X  frog  so  inutibited  will  Hcratch  with 
Uf  opjKisiU'  foot  a  spot  on  the  leg  which  has  been  huicbed  with  an  acid. 
^i>hin  Ims  observed  similar  phenomena  in  a  behearled  criminal.  These 
**<ivem€nt8  are  ptirely  rertex  in  type»  because  all  parts  which  we  know  to 
'*^»>*ennal  to  consci*)Usness  or  volition  liiive  been  taken  away.  They 
only  t»e  attributed,  therefore,  to  a  comnnmlcation  (not  yet  well  nn- 
•^rntood)  lietween  the  sensory  and  mt^tor  cells  of  the  spinal  segment. 
i%ny  uf  the  acts  which  couistant  and  long-contlnned  practice  enable  us 
^U^nn*  tluring  life — as,  for  cxam[ik\  the  running  of  scales  upon  a  piano 
*fe  umiaestifuiably  performed  nntomaticaliy  by  the  spinal  cord,  with- 
^t  asiintancc  of  tbe  higher  g?uiglia  in  manv  instances. 

In  closing  this  section,  the  Author  feels  that  mnch  has  of  necessity 
****n  omitted;  and  that  -tome  of  the  views  advanced  are  apt  to  be 
'^^ifieil  or  ()Ossibly  overthrown  by  subsequent  investigation. 

Hi?  trusts,  however,  that  the  dittlculties  of  the  task  will  not  Ir'  lost 
f^^lit  of  by  the  reader;  and  that  the  chapter,  as  a  whole*  may  prove  of 
eritti  ai«si8t»nce  in  fathoming  the  mysteries  of  obscure  neuroses. 
The  two  diagrams  which  follow  are  copied  from  Aeby.  They  [irc- 
ot,  to  tiie  Autiior^s  mind»the  main  points  in  cerebro-tspinal  architecture 
'^^  singular  lucidity. 


SECTION  II. 


PRACTICAL   HINTS    EEdARDING   THE   CLINICAL 

EXAMINATION  OF   PATIENTS  AFFLICTED 

WITH   NEKVOUS  DISEASES,  AND  THE 

VARIOUS  TESTS   WHICH  MAY 

BE  EMPLOYED  AS  AIDS 

IN  diac;nosis. 


SECTION  tl. 

riTH;      METHODS   OF    EXAmNATTON   EMPLOYED  TN   THE  DIAGNOSm   OF 

NEKVOrS    DI8EA8ES» 


TiJK  tUHJoritv  of  practitioners  aiiprvrently  join  in  the  feclirist  (which 
hnp|>il\  conduces  largely  to  the  benetit  of  spi*cialist8  in  neuro!ofr>  )  that 
ti^rvcDUB  anatomy  and  pUyeiolo^y  ii*  **  too  complex  a  subject  for  tlu^m  to 
»»»» t^^r^"  jijifl  that  they  nuist  )>e,  therefore,  triven  over  to  thost*  who  are 
devoting  themselves  particularly  to  the  department  of  nervous  diseases. 

"^'hile  this  may  be  true  in  part,  J  believe  that  it  is  not  only  possible 
hill  <?oinparativcly  easy  for  any  medical  practitioner  (whfj  is  willin*x  to 
fr»9%lc^the  necessary  elfort)  to  grasp  certain  general  principles  which  are 
*Pplleabli!  to  the  examination  of  cases  afflicted  with  nervous  diseases. 

These  can  l»e  applied  without  expensive  appMratns,  and  with  ilecided 
hCMi^^f^^  both  to  himself  and  his  patients.  They  will  tend  to  j'ender  his 
^^'^^er^iosis  more  scientific  an<l  accurate.  They  will  aid  hiiu  in  properly 
"iroo^tiiijr  his  treatment.  Finally,  they  will  ot\cn  save  him  the  humiliation 
^^  ^^eing  his  patient  seek  advice  from  other  handis. 

The  intelTmence  of  laymen  is  always  strongly  impressed  by  evidences 
^^  tlie  part  of  the  physician  of  great  care  and  markrd  skill,  as  shown  in 
tlii?  t|  t^t  examinatiot).  The  impressions  left,  upon  the  patient's  mind  by 
^"*?  ^tfftultH  of  the  drst  interview  are  uf  the  greatest  iuipoittuice  to  both 
l*nrt.i^H.  While  the  doctor  is  studying  the  patient,  the  pntient  is,  as  a 
'^^^^^^  studying  the  doctor  with  even  greater  interest. 

!Every  step  which  is  taken  by  the  ] physician,  as  a  means  of  forming  a 

•^^^^^'tive  and  final  judgment,  is  watched  with  nn  earnestness  on  tlie  part 

*>r  t^lie  (jatient  that  invariably  accompanies  mental  anxiety.     Each  ques- 

•**«^    1  hat  is  asked  regar<ling  the  jjrevious  history  of  the  pjitient,  the  pos- 

l'»llity  of  similar  troubles  in  his  parents  or  blood-relations,  the  origin 

Jknii  ^Qm^^  of  the  more  important  symptoms,  etc.,  are  ©ven  more  indelibly 

***r*f«sfted  u|Mjn  the  mind  of  the  imtient  than  upon  that  of  the  physician, 

•'<-»    keeps  the  written  record. 

"When,  latar  in  the  examination,  the  power  or  electrical  reactions  of 
****  Timscles,and  the  sensibility  of  ditferent  regions  of  the  iMjdy  to  touch, 
^'^^iM-rature,  and  pain  are  being  tested  in  various  ways,  and  the  results 
^  ^tich  tests  are  being  recorded  in  the  csase-book  of  the  physician,  the 
^^^oiiing  faculties  of  the  patient  are  even  more  keenly  alive,  and  seek  to 
P^tic^trate  fas  far  as  his  intelligence  will  permit  him  to  do)  into  tlie  rays- 
^^t-ii^  of  the  science,  and  to   draw  conclusions    regarding  the   clinical 
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significance  of  certain  symptoms,  of  which,  perhaps,  he  was  unconscious 
up  to  tliat  time.  It  will  often  be  necessary,  therefore,  for  the  physician  to 
quiet  evidences  of  alarm  on  the  part  of  tlie  patient,  from  time  to  time,  as 
the  examination  of  the  symptoms  proceed,  by  judicious  explanation  or 
words  of  encouragement. 

It  should  ever  be  remembered  by  the  physician  that  any  omission 
on  his  part  to  investigate  the  condition  of  the  motor  or  sensory  nerves, 
the  pulse,  the  respiration,  the  temperature,  the  spinal  reflexes,  etc.,  in 
each  and  every  case,  will  sooner  or  later  be  remarked  by  some  patient, 
who  has  either  read  extensively  or  had,  from  time  to  time,  diflerent 
medical  advisers.  Moreover,  interested  friends  (sometimes  very  intelli- 
gent from  past  experiences  of  their  own)  may  often  drop  hints  to  the 
patient  which  will  tend  to  strengthen  or  weaken  his  or  her  views  that 
have  previously  been  formed  of  the  accuracy  and  care  of  the  first  exami- 
nation of  the  symptoms. 

It  is  my  intention  to  give  here,  with  some  detail,  the  description  of 
the  various  steps  that  are  commonly  employed  by  specialists  in  neurology 
in  the  examination  of  their  patients  ;  and  to  suggest  a  sim'ple  method  of 
recording  symi)tonis,  as  a  basis  for  the  diagnosis  and  subsequent  treat- 
ment of  nervous  alfections. 

I  shall  discuss  the  subject  under  the  following  heads: — 

First, — The  clinical  history  of  the  patient,  and  how  to  record  the 
chief  symptoms  of  each  case. 

Second, — The  symptoms  revealed  to  the  physician  by  his  sense  of 
sight. 

Third, — The  symptoms  revealed  to  the  physician  by  instruments  of 
various  kinds,  and  other  tests. 

I. 

THE   CLINICAL   HISTORY   OF   THE   PATIENT. 

Every  physician  should  be  provided  with  a  case-book.  In  it  the 
main  features  of  each  patient's  case  should  be  first  recorded,  and  a  memo- 
randum of  the  treatment  and  modifications  of  the  symptoms  should  be 
subsequently  jotted  down  at  each  visit.  In  this  way  only  can  the  results 
of  an  extended  experience  be  made  useful  for  scientific  purposes  at  some 
later  date.  It  will  furthermore  aid  the  doctor  in  utilizing  his  leisure 
hours  by  studying  the  cases  which  he  meets  during  the  busy  routine  of 
his  office  work.  One  case  well  studied  is  worth  a  hundred  casually 
glanced  at  and  hastily  jirescribed  for. 

It  will  help  to  economize  time  if  the  case-book  is  printed  in  such  a 
way  as  to  have  the  more  important  symptoms  already  upon  the  page: 
spaces  being  left  blank  to  allow  of  a  record  of  any  modifications  of  these 
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tbAt  WAV  exist.     This  plan  arlds  to  the  legibility  of  the  notes,  and  also 

.i^irnlmbly  adfipti*  tliem  for  comparisoh  with  tbost^  of  previous  or  8iil»?^e*- 

«jiic»tit  ciiM**^,     Kaeli  physitMan  may  uUttr  the  arrangemeTit  of  the  pages  of 

him    oasusbook  to  suit  !»is  indivitliml   jrraetire,  V>ut  it  is  l>e3t  for  a  general 

f "rn erf. itinniT  to  Imve  it  adapted  for  all  eltisses  of  patients. 

Ill  a  t^uhseciueut  [»i>rtion  of  tins  chapter  I  will  su^^p^est  a  form  of  case- 
**ook  which  seerns  to  me  to  lie  well  adapteil  to  the  reqiiiremunts  of  a 
**|>^crisiiis^t  in  ner%'ou8  diseases. 

Xet  us  now  sn[>pose  that  a  patient  euttTs  tiie  uUiee  of  a  physician  for 
uic*cl  icai  advice  relating  to  a  nervoim  tnahidy.  Alter  the  risuul  tiuestions 
bnvc^  been  a^ikt'd  the  jmtieiit  refrurdiiifr  tin-  iianu*,  the  age,  tfic  condition 
a*^  %<»  mjirriage,  the  nationality,  and  thr  ot't-iipation,  and  the  answers 
r€?^c*^t^lf»rl.  the  patit*nt  shouhl  ht»  broajrht  nipiilly  to  a  conriW  statement  of 
ih**  ^w^ftre  imjiortfttii  titfmpfoms  fur  whlrh  be  fleeks  niedieal  relief.  This 
ct\t\  Vit»  itsnally  aecompHshod  by  a  little  tact;  and  much  vahtable  time  is 
sav€*€l  by  mo  fining.  These  syni[)toms  ean  then  l>e  separately  recorded 
^tlliorg  n  pnge  In  your  cn«e-book. 

"VTith  these  e**tH*t'i»My  marked  s^^-niptoms  as  a  starting-point,  qiies- 
l«>ti*s»  may  then  be  at*ke<l  rpirardin;^  certain  of  lliein  which  the  physician 
i*^*TnHlbe  nioHi  inijjortant  from  a  eliineal  aspect ;  seeking?  in  each  instance 
"*  ^€*orn  all  abont  the  present  an<l  past  history  of  one  mtfmptovt  at  a  hnif*^ 
*^i  the  modifications  which  have  lR*en  observed  conceminj^  it,  so  far  a« 
^   ^»atient'ft  memory  will  prove  of  assistanoe, 

^^ow.  the  ability  on  the  part  of  the  doctor  to  ask  questions  that  are 

inent   to  eneh  symptom   will   dej>end   entirely  upon   the  knowledge 

^tiic-|i  ^4»  liimneir  possesses  of  the  subjecl.     1  have  often  tested  medical 

"^•-l-c^tit*  and  yomig  prnctitioners  in  this  regard,  and  lisive  been  amused 

^^    ^^^f  h(»w  rapidly  their  stock  of  pertinent  inquiries  became  exhausted. 

In  order  to  intelligently  as^k  about   jiain,  for  example,  the  physician 

»»n^^  know  all  the  axioms  of  nerve-distribution  which  Hilton  so  ably 

^"^need  :  lie  must  l»e  n  master,  in  the  second   place,  of  the  course  of 

^t^^trate   nerves  which    enable  delinite    regions   to   tell  the  doctor  (by 

***     Ijresence  of  the  Jieuse  of  (lain)  of  disease  that  i*  sometimes  far  re- 

^'•^^'^  tVom  the  painful  area;  again,  be  must  be  able  to  correctly  trace 

^*     <.'ourse  of  alfected    nerves,  and    thus   iu  seek   for  abnormal    condi- 

^*«iH  along   the  line  of  each  nerve  which   mitritt  produce  local  [uessure 

l*Oii  them;  he  must  be  familiar,  in  the   lV»nrth  |»lace,  with  the  individual 

'^^^Mllarities  of  pain  in  special  cl  is  eases,  as.  fur  example,  the  characteristic 

'     *^**  of  rhenmatisni,  neuralgia,  locomotor  ataxia,  etc.;  finally  Jie  must 

^  *  ^Hmiliar  with  all  the  possible  causes  of  paiji  in  ditfereut  regions  of  the 

^^y  or  extremities. 

"When  we  shall   have  discu^stnt   the   various  «ym|»toms  revealed   by 
'^*l»%H'tion  of  the  (latient,  as  well  a^  the  tests  employed  to  determine  ab- 
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normal  states  of  the  motor  or  sensor}*  nerves,  and  the  reactions  of  muscla 
to  different  electric  currents,  many  points  will  have  been  given  that  may 
prove  of  assistance  in  sujrgestinjr  i>ertinent  (luestions,  to  be  employed  in 
obtaining  the  clinical  history  of  patients  so  afflicted :  but  it  will  require 
continued  practice,  much  study,  and  close  observation  to  excel  in  the  art 
of  (pjickly  and  accurately  gathering  pertinent  facts,  from  which  con- 
clusions can  l)c  drawn  regarding  the  diagnosis  and  treatment  of  nervous 
diseases. 

A  few  general  hints  may.  however,  be  thrown  out  here  as  to  special 
lines  of  inquiry,  eacli  of  which  may  atlbrd  us  valuable  information  re- 
specting nervous  maladies. 

The  Duration  of  Existing  Symptoms. — It  is  important  to  ascertain 
the  exact  date  of  the  commencement  of  the  symptoms  for  which  the 
patient  seeks  relief,  or  of  others  which  may  be  detected  by  the  ph3'8ician 
at  the  first  interview. 

This  will  often  decide  as  to  the  acuteness  of  the  attack,  and  also 
afford  in  some  instances  informiition  respecting  the  seat  and  type  of  the 
disease. 

In  the  chronic  varieties  of  spinal  disease  (as,  for  example,  progressive 
muscular  atrophy,  locomotor  ataxia,  disseminated  sclerosis,  etc.),  the 
patient  cannot,  as  a  rule,  fix  the  date  at  which  the  symptoms  commenced 
because  the  development  has  been  extremely  slow  and  gradual. 

On  the  other  hand,  a  hysterical  fit  may  be  followed  immediately  ^*y 
aii  attack  of  hysterical  paralysis:  a  hemorrhage  into  the  brain  or  spii'*^ 
cord,  that  has  ploughed  up  the  substance  of  these  organs,  causes  iwralv'^'* 
SA'mptoms  that  develop  instantly;  inflaininatory  changes  of  the  braiii^  *■ 
cord  are  usually  attended  by  a  more  gradual  onset,  although  it  may 
comparatively  rapid. 

As  an  illustration  of  the  clinical  bearing  of  the  duration  of  sympto:*^ 
let  us  take  the  following:  Two  ])atients  present  a  deformed  hand  fir*- 
atrophy  of  the  muscles  of  the  thumb  and  interossei.  The  one  has  b^^ 
slowly  developed,  and  is  probably  the  result  of  progressive  musef*- ' 
atrophy;  the  other  has  l)ecn  very  rapidly  developed,  and  is  prolmbly  ^^ 
to  some  disease  or  local  injury  of  the  ulnar  nerve.  Should  the  defornm  "• 
have  occurred  in  years  past,  and  have  shown  no  evidences  of  steady  I"^' 
gression,  the  existenci'  of  progressive  muscular  atrophy  could  be  tf  •* 
safely  excluded. 

The  Kxcitino  Cause  of  Kxistino  Symptoms. — If  there  has  l)eeu  !"■  * 
external  violence  received,  it  is  important  to  ascertain  the  exact  natu^'^ 
seat,  and  severity  of  the  injury. 

Concussion  of  the  spine  may  cause  severe  and  often  fatiil  disease  ^^ 
the  spinal  cord.  A'iolence  to  the  head  may  de|)res>  the  inner  tablet  of  ^^ 
skull  without  any  evidence  of  depression   upon  the  exterior.     The  hr<*'' 
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^^y  be  fleriously  injuro^l,  wln-n  tho  T*one^4  th:it  eiicft^e  it  may  escape* 
^me  of  the  spinul  nerves  ma}'  be  iini»lir:U*'<l  in  u  wound  or  bruise,  and 
^hMMB  piurahsis  may  l>e  uulueed  iiide|>eiidently  of  the  nerve  centres* 

MentAl  anxiety  or  overwork  is  a  frequent  euuse  of  brain  dismiseH, 

E\  *     '         1  :i<»ts  viTV  rrc<^nently  ji**  im  etiolofjical   fat-tor  in  many  canes  of 

'**^-»  MiMiralgia,  hysterin,  epilepsy,  eliorea,  ami  some  ubs^cure  viHrernl 

d^ryingements.    Some  defecU  in  the  eye  an*  inherited  (as  are  peculiarities 

»n    rt*si.tyre  and  nu-ntnl  tr:iit*'f.     Thit*  (loM  will  l>e  diseusHed  later  in  this 

A  Cumily  tend4*iiey  to  goitt  *»r  rheuinatiaui,  etc.,  may  Buggeat  the 
1*>^BibiUt3'  of  an  abnormal  blood-condition  a>*  an  iniportunt  fni'tor  in 
cretit-iui;  nervous  iiisiur)>am'cs. 

The  urine  shoidd  always  be  carefully  i»xamint'd»  as  well  as  the  hrart* 
€5>£.c'bide  tiie  possibility'  of  rennl  or  cardiac  disease  as  a  factor  in  the 
^^**vou8  deranirement. 

Ttil  AoK  or  TiiK  PATiENT.^^Mueh  nmy  be  suggested  to  the  mind  of 
^'^^  physician  by  the  age  of  the  patient;  because  some  diKeasej^  are 
'ttoi-^  e<imraon  at  one  ptM'ioil  of  lift*  than  at  another. 

I>urin;;?  t'tirly  chihlhoud  w^e  are  iiarticuhiriy  liable  to  encounter  the 
*>'»to  jitonis  of  idiocy,  i'pih'[Ky,  and  clu>rea,  as  well  aa  those  of  an  ijiflam- 
^'*^t*l*in  of  the  anterior  luinis  of  the  gray  matt,erof  the  spinal  cord,  the  so- 
^^lli»t  1  ••  piiliouiyelitis  niiterior."  The  JU'Ute  variety  of  the  fatter  disense  is 
"^*>^t.  comuum  iietween  the  nire??  of  one  and  four^  and  it  h  seldom  d*»vel- 
*^I>«»^  exci^pt  in  childhood.  In  the  vast  majority  of  eases,  the  comlition 
-  *^*^«?d  "pseurbi-hypertropliie  iniralvsi'^ "  (U'rauHe  the  muscles  are  over- 
^^^^^'I'^n  like  thowe  of  an  uthh*t*')  is  dt*Vi4oped  during  the  lir^t  few  years*  of 
^-  A^uin,  the  tubenular  fonn  of  iatlammation  of  the  meninges,  both 
^iri.ii  brain  and  siiinal  cijrd, occur  in  the  young  cliihl.     Among  the  rarer 
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^^^»X«  cif  discjisr  of  the  spinal  conl,  a  congenitfll  variety  of  the  so-ralled 

l-*«^*li<'   paraiysis/*  and  also  *»f  *' locomotor  ataxia/'  is  encountered  in 

^^^^i^tjg  idiildnm,      Uellex  parajile^ia  is  also  occasi«inally  seen   in  very 

•^^^**^ig  subject^**.     Csises  of  disseminated  sclerosis  of  the  spiujil  cord  have 

"^^^^m*  reportrd  in  thi-  cliild. 

^  Between  the  ages  of  jndierty  aurl  the  fully  developed  adult,  Pott's 

"^^^^^wie  of  the  vertebra  may  develop  and  create  ci*ni|>ression  of  the  spinal 
****^;  and  attacks  of  riientualism  nmy  riMider  the  (h'vclopment  of  embolie 
'^•-^  i|)h*gia  and  aphnsia  [MJ^sible,  Meningitis  of  tlu'  brain  and  spinal 
'^•-^  iiris  not  inicfimmon  during  this  interval.  Hy*sterical  paraple^ria 
*^**^*^1R»  in  young  frmalrs  in  c<»nnection  with  nterine  disturbances.  Be- 
^*^^?t»  the  ages  id*  twi-nty  and  thirty,  cerubro-hpiniil  sclerosis  is  most 
^^*»^iii*)uly  devekiped* 

III  the  aiiult,  progressiv<-  lun-^rulur  atrophy,  myelitis,  nu'uingiiis  oi 
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vonl^  loctjuiotor  atjixiiu  the  chrtuuc  form  of  pnlitiniyelitis.  and  aniyo* 
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trophic  lateral  paralysis  are  among  the  spinal  diseases  often  encountered! 
Cerebral  meningitis,  and  softening,  tumors,  and  embolism  of  the  brain 
are  frequently  recognized.  Sliaking  palsy  seldom  occurs  except  in  ad- 
vanced life.  The  symptoms  of  Duchenne's  disease,  and  the  paralysis  of  the 
insane  are  most  commonly  developed  between  tlie  ages  of  thirty  and  sixty. 

Linked  with  adult  life,  also, conies npoplexy  associated  with  paralysis; 
and  a  Inte  rigidity  of  the  paralyzed  muscles  is  developed  whenever  the  in- 
jury excites  a  descending  degeneration  of  tlie  fibres  tlisit  are  torn  across  by 
escaping  blood,  or  deprives  the  cerebrum  of  its  power  of  control  over  the 
cerebellum.  Excessive  indulgence  in  eating  iiud  drinking,  coupled  with 
the  nbsence  of  jmiper  physical  exercise,  and  the  possibility  of  acquired 
syphilis,  render  males  more  sulijcct  to  paralysis  than  females. 

The  Sex. — Males  suffer  much  more  frequently  from  organic  nervous 
affections  than  females. 

This  fact  is  to  be  accounted  for  partly  by  the  liability  of  that  sex  to 
injury,  exposure  to  cold  or  dampness,  and  excessive  mental  or  ph3^sical 
labor.  15ut  habits  of  indulgence  in  alcohol  and  venery,  with  its  danger 
of  syphilitic  infection,  are  also  far  more  common  in  males  than  in  females, 
and  are  often  prominent  factors  in  tlie  causation  of  morbid  conditions  of 
the  nerve  centres.  Certain  occupations,  tending  toward  great  muscular 
strain,  or  lead,  arsenic,  and  mercurial  poisoning,  may  be  exciting  causes 
of  serious  nervous  affections.  Prolonged  exposure  to  compressed  air  (as 
in  the  case  of  divers)  is  often  followed  by  i>aralysis.  Man^'  such  eases 
have  occurred  among  workmen  in  submarine  excavati<m8. 

The  Heredity. — After  you  have  exhausted  the  special  lines  of 
inquiry  indicated  by  the  prominent  symptoms  that  each  patient  seeks 
relief  for,  questions  should  then  be  propounded  to  the  patient  touching 
upon  the  possilnlity  of  hereditary  predisposition  to  nervous  affections 
or  of  some  hereditary  ''diathesis.'' 

Some  nervous  affections  exhibit  a  marked  dependence  upon  a  heredi- 
tary predisposition,  either  to  the  disease  actually  present,  or  to  some 
allied  disorder.  Epilei)tics,  for  example,  are  frequently  the  offspring  of 
tubercular  or  syphilitic  parents,  or  of  e|)ileptics.  Again,  chorea  and 
hysteria  may  be  developed  from  the  most  trivial  excitement  (even  from 
imitation  of  others  so  afiected)  in  subjects  predisposed  to  nervous  ex- 
citability or  debility.  Apo])lectic  su]>jeets  not  infrecpiently  beget  off- 
spring who  manifest  in  adult  life  a  decided  tendency  to  vascular  disease. 
Certain  spinal  affections  seem  to  be  particularly  associated  with  heredity. 
A  predisposition  to  cancer  and  tuberculosis  is  un([uestiona]>ly  tmnsmitted. 
and  these  conditi(ms  are  not  infrequently  found  in  the  brain  and  spinal 
cord,  or  their  envelopes. 

A  marked  hereditary  tendency  toward  some  spinal  affections  seems 
to  ]»e  well    established.     Pseudo-hypertrophic    paralysis    is  transmit (e«i 
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tiiruugh  the  motUer.     Lm-umutur  atiixiii  oceasiunnlly  runs  in  families,  am] 

prcjgre^sive  mii3c*ular  atrophy  is  markedly  hen^ditary,     Quite  a  large  pro- 

portiiiii  of  hysterical  women  can  he  shown  to  have  sprunjr  from  ancestry 

*<i    which  tubereuiosi&,  epilepsy,  or  insanity   hus^   existed :    and    idiotic 

rhilUren  and  epileptics  sometimes  owe  their  disease  to  a  so-called  "hyd- 

trrit'al  tcmpenuucnt''  on  tlic  neither  h  side.     1  helieve  tluit,  in  tnany  cases, 

till-*    |iredi«i»oftition  can  l>e  traccfl   to  an   iTiherited  delect  in   the  ocular 

tntt»olcsi,t»r  ft  refractive  error  In  the  eye  itKclf,  which  creates  eye-»train 

rwhen  hinficular  viaion  \h  atlem[>tcd.  This  view  i»  hascd  n\uni  ari  exami- 
ntiti^^ti  of  quite  a  large  niimiaT  of  hucIi  cit--.es. 
Habits  nr  Tiik;  Patiknt* — The»e  ahould  be  the  next  suhject»  of 
Itif^tAirv, 
-Alcoholic  Hiibjects  are  always  snrrninuled  by  clangeron«  possibilities. 
InflninuitiUon,  when  once  sUirtc<l  in  such  patientsjs  liable  to  be  of  a 
L  '^ev'cii-^*  mjtl  taial  form*  Trivhd  injuries  uften  excite  serions  c<»mplication8 
I  111  atieti  subjecti*,  and  hcretlilarv  or  acciuired  diseases,  which  have  la'cn 
r      '^•-»tti|>{iratively  dormant  for  ^omc  time.  m:»y  be  kiiidleil  into  uciivity  t»y  a 

^^B  ^L^ain  tilt'  habitual  n^e  of  drugs  f(»r  nervousness, nlceplesHnei^s^  and  all 

'  "*••  <^tlier  ailments  with  which  the  laity  olteii  experiment  at  the  suixjrestion 
****  tVit'od*,  but  wjthunt  the  lvnnwlcd;;c  id'  their  doctor,  mny  bt;  a  factur  in 
»t^rx-ciU!*  ayiuptoms  that  have  lieconie  agirravuted  <>r  actually  developeil 
*y  l^lieir  injudicious  um%  Some  patients  can  use  hdmeco  wlLliout  a|N 
P^t*%r»iii  injury,  while  it  is  a  riink  poi.scui  to  others;  lea  and  coffee  are  like- 
^>!^c*  injuriouj*  to  many  patients.  The  lontf<*on tinned  use  of  chlorab  the 
''•>»miide«,  opium,  or  other  drn^s  may  result  in  fjcrvotn^  atfections  of  a 
***'**  •»un  character; 

TiiK  Ua*LPAT:oN  OF  THK   pATiKNT, — This  nni  v    be  a  po^silile  factor 
^1*1'  difvelopment  of  nervous  diseases, 

Sewin^-^'irls   IVetjucntly  develop   ulceration  of  the  atomach   from  the 

*     ^-^^^^nre  exerted  ujKjn  that  organ  by  s  tot  i  ping.     Pa  in  tern  arc  |>eculiarly 

^*^**^rlu  lead-poison in<r;  and  in  some  arts,  where  mcrcnriaL  t^hti'^plniric, 

*^i    sirscnical   preparations  are  extensively  employed,  symptoms  tit'  these 

*'**^**  of  poiscmin*;  may  be  dcvchqwrL     Constnnt  or  prolnn;;:ed  exposure 
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^-•^jUI  onlampncas  is  very  otlcn  un  cx<'itin*i  cause  of  ^^pinal  aJfections, 

^^^jsnivc  excrcisie  or  occU|mtions  demanding  an  imusnal  strain  n|Hm  the 

*^**€'lcs   mav   induce   aetiud    ilisea^i-   of  the   nmseles,  iieriiilicral    nerves, 

•'*••«!  cord,  or  brain.      Kxtreme  nienttd  labor  or  anxiety  is  a  trequent 

'*^**«  of  brain  inllammatinn  and  chantrc«  within  the  coats  of  the  blood* 

*^^*M.'iH  of  that  ortian. 

TuK   AoQUiEKn    DisKAi^es. — Finally,    the    previims    history   of    the 
wti^m  in  res|>ecl  to  acquireil  diseases  is  especially  important  as  an  aid 
*^  •K^ciding  a«  u*  the  iimbjible  cause  of  the  exiritin,ti  !4ymi»t<ims. 
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All  attacks  of  illness  which  have  Ijeen  passed  through  should  be 
carefully  inquired  into. 

The  presence  or  absence  of  latent  syphilis  should  always  be  investi- 
gated as  perhaps  one  of  the  most  common  causes  of  nervous  affections. 
Tlie  presence  or  absence  of  tubercular  deposits  in  the  lungs,  or  of  caucier 
in  the  breast  or  viscera,  should  be  decided  by  a  physical  examination, 
because  similar  deposits  may  exist  elsewhere  in  the  body.     Some  of  the 
fevers  often  cause  sequelae  that  create  impairment  of  the  senses  of  sight 
and  hearing,  as  well  as  other  nervous  phenomena.     Cerebro-spinal  men- 
ingitis may  leave  after-effects  upon  the  nerve  centres  that  last  for  an  in- 
definite period.     Kidney  diseases  may  result  in  serious  changes  in  the 
blood-vessels,  and  thus  be  a  factor  in  the  development  of  brain  troubles. 
Diphtheria  is  freciuently  followed  by  i)aralysis  of  the  throat  and  limbs-. 
Diabetes  may  itself  indicate  an  existing  brain  disease;  or,  as  the  results 
of  imperfect   performance  of  the  diuestive    processes,  create,  in   turn  -^ 
symptoms  referable  to  the  nervous  mechanism.     In  point  of  fact,  few,  if* 
any  of  the  more  common  diseases  are  entirely  exempt  from  a  more  ok:* 
less  direct  association  with  nervous  plienomena. 

There  is  a  i)revalent  opinion  among  the  laity  (and  unfortunatel}', 
with  some  of  the  profession  also)  that  the  nervous  system  is  a  distinct 
and  separate  part  of  the  human  organization;  an  entity  entirely  inde- 
pendent of  the  other  organs  and  having  functions  peculiarl}*  its  own. 
They  seem  to  forget  that  it  is  nourished  by  tlie  same  source  as  muscle, 
bone,  organs,  etc.,  e.ij.,  tlie  blood  ;  also  that  every  part  of  the  body  is 
capable  of  sending  telegraphic  communications  to  the  brain  and  spinal 
cord  by  means  of  the  sensory  nerves;  and.  linally,  that  these  organs 
are  culled  into  action  rather  as  the  servants  of  the  other  parts  of  the 
body  than  as  independent  organisms,  by  the  various  impressions  which 
they  receive  from  without.  All  the  mental  processes  are  based,  of  necessity 
upon  some  impressions  of  the  outer  world  gained  by  means  of  the  organs 
of  sight,  smell,  hearing,  touch,  taste,  or  the  nerves  of  general  sensibility. 

The  apparent  disassociation  which  exists  between  the  nervous  cen- 
tres and  the  viscera  often  misleads  the  practitioner  of  medicine,  and 
causes  him  to  disregard  the  importance  of  a  complete  examination  of  the 
various  organs  bi^fore  a  tinal  judgment  is  expressed  concerning  nervous 
phenomena  that  are  brought  to  his  notice. 

Some  of  the  more  common  forms  of  nervous  affections  are  purely 
functional.  Text-books  abound  in  cases  where  some  disease  of  the  intes- 
tine, ovaries,  uterus,  kidneys,  bladder  and  urethra  have  been  the  exciting 
cause  of  paralysis,  and  of  serious  effects  n])on  the  nerve  centres.  The 
eye  is  also  a  very  frequent  factor  in  functional  nervous  diseases — although 
the  fact  is  not  geni*rally  recognized  by  authors.  This  field  will  be  dis- 
cussed later.     Hysteria  is  often  associated  with  an  attack  of  parah'sis 
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tiliat  is  not  easily  ditlerentijiti'il  from  tlir  tvjK's  r*r  [>!tni.lysis  pnMluctul  by 
(lestructive  processes  within  tlir  hrnin  an«i  spinal  cord.  Epilepsy  and 
i!^t.  Titus*  flaiH'f  are  piirdy  nervtinn  iliseases,  and  vH  tlieyTTifxy  sometimes 
^  the  indirect  result  of  a  ilefcctive  assimilution  of  Ibod.  general  de- 
Wlitr,  some  poverty  of  the  blood,  and  many  other  cause8  thai  are  not 
♦lilVctly  M«ks»»<'iated  with  the  nervoii*  system  proper. 

On  the  i>lhrr  hand,  diseased  eunditioiis  of  the  nervons  centres  may 
indnee  so-called  trophic  changes,  or  chnn^en  of  nutriti<m,  not  only  in  the 
tntiseles — as  is  evidcnceil  by  iitrophy  of  a  ttiore  or  less  complete  kind — 
iiut  al«;o  in  the  skin,  the  various  orjjfans,  the  Joints,  and  even  \u  the  lK>nes. 
The  peripheral  nerves  preside,  not  only  over  the  miitjcle«  to  which 
they  n'we  the  ]>ower  of  contraction,  and  the  tactile  orphans  of  the  skin,  to 
*hiuh  they  contribnte  the  ability  to  pcrc*Mve  all  varieties  of  impressions, 
''uclj  a«  the  tactile  sem^e,  the  sense  of  cold  and  of  heat,  tlje  feelings  of 
(laiu,  etc.,  but  ihey  have  another  equnlly  important  function,  which  they 
^«ercise  chiejly  by  mean»  of  the  so-esdled  vaaoruotcM'  fihimcnts,  vix,^  the 
'^^•'Intion  of  the  blood  supply  to  the  viseern,  ririrans  of  spreiid  sense, 
aiiiKele*,  bonei*»  joints,  and  skin.  Now,  when  the  nerve  centres  become 
mvolve^l  by  any  form  of  destructive  process  that  cuts  off  these  scM-alled 
*tro|>i,(e  rit»res''  from  cc>nnecti<ni  with  certain  parts  of  the  spiiml  cord  or 
hraifi^  detluite  resjions  of  the  body  may  waste  away  v\itht*ut  exhil»ilin^ 
P*rnl  V«i«^  tlie  eye  and  ear  may  lose  their  marvelous  functions,  and  the 
*'^'*>  may  devebjp  different  forms  of  eruptions,  bed-sores,  etc. 

Finally,  the  spinal  cord  and   the  medulla  oblongata  (which  is  its 
'^l**-rmost  portion)  contain  certain  collections  of  nerve  cells?  «»r ''reflex 
"^iitre^*"  that  preside  over  the  nmrc  important  functions,  or  those  essen* 
""^l   to  life. 

by  means  of  an  excitability  which  is  present  in  these  collections  of 

^^^  the  heart  is  kept  pulsntiTi**^;  the  respirations  ^n  on,  even  in  spiteof 

•^'    Voluntary  ertorts  nunle  to  arrest  them:    the  pupil  dilates  and  con, 

^•^t#ii  when  exposed  to  different  degrees  of  lis^ht;  and   the  bhidder  and 

*^^*iTn  exfK!l  the  excretions  that  aceumuhite  within  them-     In  the  same 

i%y  ^^^  sexual  act  is  rendereil   pHssible  in  tlie  male:  the  stmnach  and 

l^HtJne  keep  up  a  per|ietua!   wormdike  movement:  ^wnllowinij  is  per- 

*^*nf>(J  in  such  a  way  that  the  food  «loes  in>t  enter  theair-jjassages  or  fuiss 

■*^*^nl  into  the  nose;  the  calibre  of  the  blood-vessels  is  constantly  altered, 

^*^  to  meet  the  ilemands  cd'  flifferent  piirts  of  the  tjody  when  aetivc  or 

''^sl;  and  the  acts  «d'  vomiting,  hiceough,  sneezing,  sighinjz,  laughing, 

^^•^  arc  rendered  possible,  and  often  involuntary. 

In  closing  this  section  of  the  chajitcr.  I  take  the  liberty  of  [neseiiting 

^**'^ple  page  of  my  own  case-book,  specinlly  designed  for  the  recording 

^he  teaults  of  the  ftr^t  exanunation  of  f»atients  attlicted  with  any  form 

•^^TvoriH  malady.    Some  of  the  headings  will  be-  discnsged  in  subsequent 


116 


LECTURES  ON  NERVOUS  DISEASES. 


pajres.  Their  l)eariiigs  upon  diagnosis  will  tlien  be  made  clear.  Tin 
page  which  faces  the  printed  one  is  left  blank  to  allow  of  subsequen 
record  of  the  treatment  and  any  new  symptoms  that  may  arise. 


Namr Age. 

Heredita  ry  tendencies  : 

Parents 

Brothers  and  sisters 

Near  relatives 

Clinical  history  : 
Acquired  diseases — 

Fevers 

Lungs 

Kidneys 

Pelvic  organs 

Venereal 

Habits,  as  to  diet 

"  *'     alcuhol   

"     tobacco  or  drugs 

*•  ••     vcnery 

Motor  phenomena 


Sensory  phenonirna . 


Attitude . 


Gaif. . 


Eye: 

Pupils . . 

IJds 

Ocular  movement... 

Vision 

Condition  of  funaub. . 

£a  r  : 

Deforniitie> 

Hearing 


.Occupation Date. 

Mouth  : 
Taste 

Articulation 

Deglutition 

Attitude  of  lips 

Movements  of  tongtic.... 
Brain  : 

Memory 

Emoti<ms 

Ix>gical  powers 

Sleep 

Aphasiu 

I         Vertigo 

Spinal  cord  : 

Super  ficial  reflexes 

1  )ecp  rcflc.\c-» 

Delayed  sensation 

Anajsthe^ia 

Hypcra:sthehi;i 

Pain 

Co-ordination  

I    Pulse 

I    Temperature 

^            ,          ,,                                                                           Respiration.. 
Sense  tif  smell ^ 


Voice  . 

Tremor 

Fibrillary  twitchiiin--. 

Handwritinj: 

Condition  of  aricric>. . 

of  urethni 

of  bladder 

of  uteruN 

of  ovaries 

I        of  urine , 

of  heart , 

Diagnosis  and  Rem  \kk>. 


II. 

SYMPTOMS   OF   NERVOUS   DISEASES    REVEALED   TO   THE   PHYSICIAN 
BY    HIS   SENSE   OF   SKiHT. 

When  a  patient  and  his  medical  adviser  meet  for  tiie  first  time  tber 
arc  many  medical  facts  which  may  he  detected  simply  by  a  glance,  witl 
out  a  question  heinir  asked.  Sometimes  iurormatiou  thus  gained  is  ii 
valuable  to  the  doctor,  and  of  the  greatest  importance  in  diagnosis.  T 
lK*come  skillful  in  this  line,  however,  both  study  and  practice  are  requisiti 
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Some  y<^rs>  siinrt-  1  piilili^hcil,  in  tlie  New  York  Medical  JournaL  i\ 
^om^ tribntion   to  the   ^tiuly   of   medical   physiojruoniy   wUU'b   has   been 
h^-^mrmoTtd  liy  two  foreit![ii  translations;  uud,  in  niy  lyitt*  work  on  **  Mt'difjU 
w%  w^ atomy'*  (Woo*  1*!^  Lilirajy  tor  1882),  I  liavo  ilovottnl  an  «nkiiv  dmiJlcj- 
^o      thf  ftiibj**fl.     fii  thiii  iirtic'Us  bowi*vi'r,  1   simll  only  ioucli  npon  suoh 
I  »^^i  ni-s  a?<  nr<^  reltttetl  to  the  dmgiiosijf  r»r  lu-rvons  cliscasi's. 

TUl**  section  of  my  art!t*le  I  slmll  iliscuss  nndei*  thf  Collowing:  heads; 
i  ^  *'M^lio  ?!tndy  of  the  fi*atnn»<^  and  '^I'mTal  ai>|>c*arancr  of  the  patient.  :2, 
TTim*.*  study  of  the  gi*  it  riu»l  tin  itilin.l.'  .iftlu^  patient,  when  sitting,  fttnnd- 
ri«»mar.or  reclining. 

The    Fkatitres    ano    Uenkrai.    Aii'KAUAN<*K    or    thk    Patiknt,^ — 

d^»B^  gUnrt*  at  n    fafr  airectinl  witlj   siiuli  striking  alterations   us   tliose 

^s*^>dtii*CHl   l>y  Bi*ir^  paralysis.  llnclmnu'V  palsy  in  itft  advanced  state, 

^^msa-wkt'd  ntroph}*  cd'tlu*  facial  ransch^s,  :tnd  sum**  other  nervous  ei»ndilion« 

^wi'liicli  are  ns<«ricMa(ed  with  extreme  facial  clerorniity^  would   Km*  snilteient 

^^*r  i  1,  t  even  an  inexperioneed  praetitioner  For  a  diagnoms.     But  all  dii^eat^es 

<^f'  Ehr  nervouH  eentres.  or  t»f  the  cranial  nerves  themselves,  indep»*nilently 

*^C'  tAw  brain,  are  n<it  so  foreilily  evideueed  in  the  faee.     Soniethiu^u:  uf  value 

»^  Jume%-er.  u^nuUy  1>e  learned  l)y  a  carerul  study  of  eaeh  of  its  parts, 

lXK»ially  tlie  foreheud,  eye.  lip-*,  tonofnc^  and  ear.    It  has  been  my  eustom 

•  •^r   «oine  yi*ar^  to  have  iuqires-^ious  from   undmvhcd  phf^tigrnphif^  neiftt- 

**«  mnde  of  many  td*  my  patienti=*  l>t*fr*re  any  nunle  of  Ireatuient  was 

^"tntiieneed.     I  have  found  thcin  very  useful  in  many  ways;  and  they 

****^iiily  constitute  the  easient  and  most  reliable  nn^thod  <»f  n-eording 

*^tnf*  medit-al  faets. 

A  prominent  and  tortuous  artery  upon  the  lemple  niay  catch  the 
>••  cif  iiie  ibicton     It  is  well  to  know  tliat  such  a  eondition  olYen  aceoin- 
'**«iit*^  kidn(\v  disease. 

A  seanninfT  of  the  fiiee  will  sIkjw  whether  the  coniplexiini  ii^  ruddy, 
*•»  liealth,  or  [>ale  from  some  eaehexiu;  *'lear  and  free  from  eruptions, 
^ullowi'd  and  dinjjjy;   waxy  and   transparent,  as  ir»  Uri^blV  diftea§e,  or 
^K*mI  with  bhie  lYoni  ini|K*rfeet  oxy<reTiatiou  of  the  bb>od. 
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111  children,  certain  ruu^s  or  wi'iukb\«  may  poai^ibly  exint  that  point 
•llj^ly  to  sstune  c*f»mplieatine  di^^ease  of  the  luaiu.  Innfrs,  beart  or 
*5*^«tive  <»r^an«,  the  presence  rd*  pernistent  pain,autJ  other  vahin)>le  data. 
*  ***lMlt**,  or  the  aged,  the^e  line«  at^e  of  les**  clinieal  importance,  I  l»ave 
**^'ii*«Hed  them  in  other  articles,  previously  referred  to. 


An 


A  collar  loosened  or  ujR*n  may  i*uj;t/|.fst  gome  ditliculty  in  breathing. 


tinlU*d  ?*h6e  may  cot  er  a  dropsieal  foot;  a  nlit  in  the  region  of  the 

^N*nt4oe  **  jc»lnt  may  liave  \tvvu  madt*  \\h  a  relief  to  irouty  inthimmation; 

^k^  rIhh,  ||ftfll\   worn  nl  the  ti»e  may  tell  of  an  exiHtinjz  bemiple^jia,      Pa- 

'^tnwitli  eideeblpd  mental  powers  antl  drunkard*^  are  }>articubiriy  liable 

^  Unvi*  iiiMir  rh»thiu»i  wrongly  or  incompletely  buttoned;  the  pant-^  im- 
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perfectly  closed  or  open ;  the  shoe  down  at  the  heel ;  the  hair  uncombec 
and  to  present  other  evidences  of  indili'erence  to  neatness  of  appearand 

Good,  strong  hair  in  abnndance,  and  teeth  that  aie  free  from  defect 
are  evidences  in  the  adult  of  a  naturally  vigorous  constitution.  Broa 
shoulders  and  deep  chests  are  likewise  an  indication  of  inherited  strengt 
Ijoth  of  the  organs  and  muscles. 

The  Diathesis. — The  general  appearance  of  the  patient  may  alfor 
some  valuable  information  respecting  an  hereditary  diathesis.  Laycoc 
has  admirably  described  them. 

Patients  of  the  **f/o?//?/"  diathesia  usually  have  a  heavy  frame,  wel 
developed  muscles,  a  large  head  and  jaw,  strong  hair  and  teeth,  a  robui 
appearance,  and  an  erect  carriage.  They  are  peculiarly  susceptible,  i 
adult  life,  to  diseases  of  the  l)lood-vessels,  apoplexy,  aneurism,  and  hea: 
troubles. 

In  contrast  to  this  type,  those  of  the  well-marked  '\<truniouH^^  di 
thesis  have  a  light,  bony  framework,  which  is  often  characterized  by  s 
enlargement  of  the  ends  of  the  long  bones.  The  hand  is  sometimes  u 
shapely  from  this  peculiar  defect,  or  the  rings  which  will  pass  the  join 
are  too  large  for  the  linger.  The  chest  of  such  subjects  is  also  smal 
The  glands  of  the  neck  tend  to  become  enlarged  at  about  the  age  c 
puberty. 

The  hair  of  strumous  subjects  is  apt  to  be  thin  and  fine.  The  ey 
lashes  are  usually  long  and  silken,  although  the  lids  may  sometimes  \ 
diseased  and  the  lashes  more  or  less  disfigured.  As  children,  the 
are  liable  to  be  unusually  precocious.  The  teeth  are  crowded  into 
narrow^  arch  and  are  liable  to  decay  early.  The  under  jaw  is  light.  Ev 
dences  of  rickets  in  childhood  may  exist  during  adult  life.  Scrofuloi 
children  inherit  '-either  a  velvety  skin,  dark-brown  complexion,  dark  hai 
dark  brilliant  eyes  and  long  lashes,  with  the  lineaments  of  a  face  finel 
drawn  and  expressive;  or  a  fair  complexion,  thick  and  swollen  nos. 
broad  chin,  teeth  irregular  and  developed  late,  inflammation  of  the  Me 
bomian  glands,  scrofulous  ophthalmia,  eruptions  of  the  head,  nose,  an 
lips,  and  enlarged  cervical  glands."  These  subjects  are  often  "chickei 
breasted"  and  '4>ow-legged."  The  "  strumous  diathesis"  entails  a  peci 
liar  liability  to  defective  nutrition,  glandular  enlargements,  and  -coi 
sumptive"  changes  within  the  lungs  during  early  manhood.  Epilep>< 
and  hydrocephalus  often  develop  in  such  subjects  during  infancy  ( 
childhood. 

The  so-called  ^' nervous^^  diathrtiis  is  commonly  associated  with  sma 
but  perfect  bones,  an  absence  of  fat,  a  well-formed  cranium,  small  feature 
«|nick  intelligence,  and  an  active  frame.  They  usually  have  a  bright  ev 
and  small  abdominal  organs.  They  bear  fatigne  well,  but  are  peculiarl 
susceptible  to  nervuns  excitability  and  depression.     In  adult  life  the 
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become  the  more  common  victims  to  nenralprin,  epilepsy,  hysteria,  dipso- 
EQaniai,  and  many  other  nervous  Uigeases. 

Pnrk-hairtMi  ami  swarthy  Biil»jects  are  oHen  of  the  so-called  *'bili&itH'*^ 
tmrtsf^^ramt'nt.  They  ctJiniiioTily  possi-ss  large  tramesi,  stronir  nutsoh-H.and 
1  t,45ii«l0ncv  to  moderate  obeaity.  They  are  active  rather  than  leUiargic. 
riit^  <1igestive  orijans  arc  often  dij^tnrhed  by  habits  of  oveT-indul^ence  at 
the*  table  or  excessive  mental  efforts,  iSueii  subjects  commonly  suffer 
from  ''sirk-headaches"  from  eurly  childhood,  and  often  develop  gonty 
•y'^l'toms  in  early  adnlt  life.  They  are  not  infrec)uently  victims  to  vas- 
eiilfi  r  changes,  kidney  iliseasc^  and  apoplcx}',  alYer  the  age  of  fifty  years. 
The  '*  lijmjthativ'^  ffinfhf*.ns  is  generally  met  with  in  shigglsh,  lazy, 
ami  large  subjects.  They  arc  commonly  addicted  to  alcohol  (because 
^^y*  snfler  from  fatigue)  and  to  excessive  eating.  They  have  heavy 
^»one^,  but  soft  and  llabb\  muscles.  They  are  often  pale.  They  usual ty 
thrive  bent  in  invigoiatinu  clinmtes. 

Kow^  it  most  lie  remembered  that  it  is  seldom  that  the  pliysician 
•n^etii  either  i>f  these  tyjies  unadultcnitetl.  A  man  of  the  gouty  diathesis, 
^Hli  a  wifi*  of  the  '*  nervous''  type,  will  iirnbably  have  r-hildren  that  ex- 
liiliit  cerUiin  characteristics  of  lK>th,  Hence  it  is  ollten  desimble,  before 
^s'king  a  diagnosis,  to  inquire  into  the  peculiarities  of  Imild  and  tem- 
iM^mtyent  of  the  aiice»?.tors  of  patients  atliieted  with  nervous  diseases,  as 
^«?i|  as  la  their  duration  of  life  and  the  causes  of  their  death. 

Thk  CAruKxiA, — These  are  diseased  conditions.  The  ones  which 
^fis  nto^t  frcipieiitly  recognized  by  the  neurolo;j-ist  are  those  i>f  syphilis, 
^  '^'ttn^i-r,  gout,  mercurial  or  lead-poisoning,  and  malaria.  In  all  of  these 
*tit*t.^  is  poverty  of  the  hloufl.  because  the  red  corpuscles  are  more  or  less 
*»i?fttroyed  and  the  constituents  of  the  blotKbplaHiim  are  altered.  If  a 
^  triM:»ln*^i^  is  sui>ertm|K»sed  UjMtu  sonu^  s|)eciai  form  of  diathesis,  a  double 
ifif^i^r  to  the  patient  ih  the  result.  A  strumous  sidiject,  for  example, 
*■**>"  have  his  tul>ercular  tendencies  materially  hastened,  if  not  actually 
^^^«!lo|>ed.  by  malaria,  s\philis.  an*!  raereurial  or  lead-poisoning. 

t»FKriAL  PHVsiu<»?roMY. — As  the  physician  scans  the  features  of  his 
ietit,  il  la  best  to  inspect  different  parts  of  the  face  separately,  as  it 
'*^iv.     Let  US  note  what  lie  shotdd  particularly  observe. 

The   For**hi*ad, —  If  the  forehead    be   well  developed,  the  **nerv(ms 

I     *^lUi»<iis*'   is  liable  to  l>e  pivsent.     It    [protuberant   and  overhanging  a 

'»i»U   ainri    imperfectly-developed    face,    rickets,   hereditary    syphilis,  or 

>*<irri<f|»halus    have    probably    existed    in    cliildliood.      If    hereditary 

s  has  conduced  toward  tlie  cranial  deformity,  the  teeth  wiU  be 

-■••i  to  be  defective.     Ulceration  upon  the  foreliead,  unless  it  l*c  due  to 

'^otmd.  is  invariablv  ?*vphilitic.     Sears  of  this  region  or  coirper-colored 

l***l*  are  eitually  significant  antl  suggestive.     Depressed  fractures  over 

^**  t'rontal  region  arc  not  necessarily-  assoi'iated  in  the  adult  with  injury* 
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to  the  brain,  even  if  extensive,  because  the  frontal  sinuses  are  de 
oped  after  puberty,  and  the  front  wall  of  the  sinus  may  be  then  cms) 
in  without  disturbing  the  back  wall  or  the  underlying  brain.  A  v 
small  cranium  and  a  retreating  forehead  are  oft;en  present  in  imbeci 

The  Eye. — In  the  aged,  if  the  cornea  be  cloudy,  you  should  lift 
upper  eyelid  and  seek  for  an  arc  of  a  lighter  shade — the  so-called  "ar 
senilis,'''' 

If  it  exist,  and  its  edges  are  indistinctly  defined,  there  is  reasor 
suspect  that  the  tissues  of  the  body  (especially  the  heart)  are  un( 
going  fatty  degeneration. 

The  pujyils  should  be  examined  to  see  if  they  are  equal  in  size,  j 
if  their  movements  are  in  any  way  impaired. 

There  is  one  condition,  called  from  its  discoverer  the  ^^  Robert 
pvpiiy  that  is  of  the  greatest  significance  to  the  neurologist,  bec*aus 
indicates  a  hardening,  or  *'  sclerosis,"  as  it  is  called,  of  the  spinal  cord, 
occurs  only  when  this  disease  has  involved  the  ''cilio-spinal  centre" 
the  cord.  This  condition  is  indicated  in  the  eye  b}'  pretematurally  so 
pupils  that  do  not  7'espond  to  light,  but  which  still  move  when  efforts 
accommodate  the  vision  to  near  objects  (i.e.,  within  a  radius  of  twei 
feet)  are  demanded. 

To  test  this  fact,  place  the  patient  at  a  window  and  instruct  him 
look  fixedly  at  some  object  more  than  twenty  feet  off  whenever  his  e 
are  open,  so  tliat  the  pupil  need  not  contract  in  order  to  focus  the  visi 
Now  tell  him  to  close  the  eyes  and  keep  them  closed  until  instructed 
open  them.  After  suflicient  time  lias  elapsed  for  the  pupils  to  have 
come  dilated,  tell  him  to  open  his  eyes.  Watch  carefully  at  this  mom 
for  a  response  in  the  pupils,  as  they  wmU  contract  instantly  in  health, 
they  fail  to  do  so,  the  existence  of  spinal  sclerosis  is  almost  positi\ 
indicated. 

Abnormalities  of  the  pupils  may  alford  the  practitioner  material 
in  diagnosis. 

The  pupils  are  found  to  be  dilated  during  attacks  of  dysi)na?a  i 
after  excessive  muscular  exertion,  in  the  later  stages  of  amesthesia,  i 
in  cases  of  poisoning  from  belladonna  and  other  drugs  of  similar  acti 
A  contracted  state  of  the  pupils  exists  during  alcoholic  excitement,  in 
early  stages  of  auiesthesia  from  chloioform,  and  in  poisoning  by  mor|j 
or  other  preparations  of  opium,  physostigmine,  chloral,  and  some  ot 
drugs.  Paralysis  of  the  third  i-rauiai  nerve  creates  a  dilated  condit 
of  the  pupil  of  the  same  side,  since  that  nerve  controls  the  circular  til 
of  the  iris. 

Again,  one  pupil  may  dilate  irregularly  in  a  weak  light.  This  8 
gests  the  existence  of  adhesions  of  the  iris,  as  a  result  of  past  infiam 
tion.     Iritis    is    often    syphilitic,   and    this   symptom    may  tell   of  | 
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iareeiiuiK  The  inner  xurfact*  ot  the  e;rf  Utl  is  t%  valnalile  (^uicle  to  detect  the 
,^»i-^t'noi*  of  anii*nii:t,  ms  it  sh^ms  n  jmllor  tliut  m  in  nmrke<l  contra'^l  to  the 
rL*»liHL'5«  of  hi'iilth,  Alcoholit;  subjcctH  are  apt  to  luivo  si  vaKeutnr  retlut'HS 
of  the  eyeballr  Kright^^  disease  ofteit  canseis  a  rln)[)  of  Quid  heneutb  tlif 
'  I » 1 1 j I) ne tl v n  that  rn i pf 1 1 1  I « •  in i h Ui ken  for  a  t en i\  1 1  c a n  I )e  m o ve 1 1 ,  li o w- 
'     •   r.  whih*  n  tenr  cannot  without  causing  its  disap]>earanee. 

In  cnnnc*<ition  with  hemianopsia  (see  pr^vions  section)  there  may  be 
an  tihi^ence  of  [)U|illhirv  movement  upon  one  latera!  half  (>\*  each  eye^ 
lUf  ao-called  *' hemiopi<"  [)U|jillitrv  reaction/' 

Tile  mf»vem«»tji  uf  ih^  t*i/e  »hoald  in*  a  snhjeet  of  si>ecial  ini[uir> 
Brain  di^ea^s  sometimes  manifi^st  their  exi.*tenee  very  early  l\v  sonjL- 
ftiriB  of  pandytii'i*  of  the  ocular  mnseles.  Strahisnuis  or  eross-eye  may 
**x\%i  when  the  third  or  »*ixth  cranial  nerves  are  imv>airecl.  We  meet  it 
chiefly  in  connection  with  hydrocephalus,  apo[ile<'tic  chjtw,  bmin-tnmors. 
ci*rf»hral  mtnnnjjitis.  growths  witliin  the  orbit,  and  as  a  congenital  or  ac- 
Hwirerl  deformity.     This  J^ubject  will  be  fully  discUHfted  later. 

It  is  a  fact  well   known  annmij  oculists,  and  cme  wliich  often  helps 

tbetii  materiany  in  diagnosis,  that  tlve  detects  of  vision  o<^cn«iioned  by  a 

^vriruH  uni>airnient  in  the  |>ower  of  some  of  tlie  tuiiscIc*;  which  control 

n«|.  e\i4mlL  cnu^e  the   patients   nnconsciously  to  as^i^unie  an   ahnot^fuit 

i'omtim  of  the  head,  which  tends  to  asftist  them  in  the  use  of  tlie  affected 

*^Ve.    ,So  diajino^tie  arc  Mune  of  the  attitndeH  asgumed  by  this  class  of 

^^Wictrd  jieopic,  that  tin*  rnmliMtin  which  I'xisis  may  he  told  at  !i  glance, 

^^  llie  fiatient  enters  n  nK>m,  b^*  one  thorougldy  familiar  with  diseases 

*^^  X\m   important   organ.     The    cxpliuiatiou    of  this    tendency  on    the 

l^'rt  uf  UiiB  cla.Hi*  of  patients  lies  in  the  foct  that  a  h>s*i  of  power  in  the 

''bruuiHcleH  may  immediately  «how^  itself  in  the  perception  of  every 

'  j**<"t,  as  it  were  doubled;  and  it    is  to  overcome  thewe  double  images 

■*'*l  (mtients  altnotit  in!<tautai»eonsly  discover  their  ability  to  gel   rid  ol 


***  annoyance  by  h<»me  special  attitude,  vvhicii.  of  course,  depends  uj>on 


*'  Tiiu'sclc  that  i«  WTakerh»d  or  paralyzed. 

It  will  Iws  necessary,  in  order  to  clearly  understand  the  mechanism 
^  **     Uni^  peculiaritv,  that  the  f*eimrate  action  u^  tJje  **ix  mulch's  which 

**'tH'tly  act  upon  the  globe  of  the  eye  Uv  considered. 
^  Tilt?  action  of  each  of  the  ocular  mtisclcH  may  In*  given,  then,  jin  UtU 

^.  with   the  [>rovi?*<)  ihjit  nuiny  of  the  motions  of  the  evi*  are  not  the 
^Jll  of  the  contraction  of  any  siugh*  ninsfk*,  bui   ul^i'w  nf  u   mimlM^r 
^^*^llij»  idther  hi  unison  or  successively 

.    The  superior  obiiipie  muscle  turns  the  eye  downward  and  «iul  ward; 

^•*    inferior   nblique    nmsde   tuinis   the   eye    mvwiiril    and    outward;    the 

rior  rectus  museU*  tuius  the  eye  downward  and  inward;  th<  internal 

^*^tt«  muscle  turns*  tlie  eye  ilirectly  inward;  the  external  rectus  muscle 

*^tn>»  the  eye  directly  nutward. 
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This  statement  as  to  the  ahove  muscles  reveals  nothing  which  would 
lot  be  immediately  suggested  by  the  insertion  of  each,  with  the  exception 
of  the  superior  and  inferior  recti  muscles,  which,  besides  the  action  that 
their  situation  would  naturally  suggest,  tend  also  to  draw  the  eyeball 
inward,  on  account  of  the  obliquity  of  the  axis  of  the  orbit,  and  the  same 
obliquity  of  the  muscles,  since  they  arise  at  the  apex  of  the  orbit.  The 
action  of  the  oblique  muscles  is,  us  an}'  one  familiar  with  their  origin 
and  insertion  would  naturally  surmise,  to  control  the  oblique  movements 
of  the  eyeball. 

Now,  as  soon  as  any  one  of  these  six  muscles  becomes  pressed  upon 
and    weakened    by   the    presence   of    tumors,   inflammatory   exudation    _ 
syphilis,  or  other  causes,  the  patient  at  once  perceives  double  imageSi^ 
and,  in  order  to  get  his  eye  into  such  a  relative  position  with  that  of  tin 
healthy  side  as  to  enable  them  both  to  focus  upon  the  same  object  in 
natural  manner,  the  patient  soon  learns  to  so  move  his  head  as  to  comp 
the  two  eyes  to  look  in  parallel  directions. 

A  very  simple  rule  can  be  suggested  by  which  the  physician  maj' 
enabled  not  only  to  tell  in  what  direction  a  patient  would  move  his  he 
in  case  any  special  muscle  be  rendered  weak  or  utterly  useless,  but  also 
diagnose  the  muscle  aflected,  when  he  looks  at  the  patient,  without  m 
knowledge  of  his  history.  The  rule  may  be  thus  stated  :  In  paresis  of  a 
of  the  ocular  muscles,  the  head  is  so  deflected  from  its  normal  position  ^^^^mat 
the  chin  is  carried  in  a  direction  corresponding  to  the  action  of  the  ^C3/1 
fected  muscle. 

Thus,  in  paresis  of  the  external  rectus,*  the  chin  would  be  car xr:a.«d 
outward  toward  the  affected  muscle;  while   in   paresis  of  the  inte i^Miai 
rectus  muscle  the  head  would  be  turned  away  from  the  side  on  whicU    "fcAe 
muscle  fails  to  act.     In  case  the  superior  oblique  muscle  is  impaired ^   "i^Ae 
chin  would  be  carried  downward  and  outward ;  while  in  case  of  the  infefior 
oblique  muscle,  the  chin  would  have  to  be  moved  upward  and  outwanl    to 
benefit  the  vision  of  the  patient.     The  superior  and  inferior  recti  muscles, 
when  impaired  by  disease  or  other  causes,  would  likewise  create  a   ^^' 
Hection  of  the  head  in  a  line  corresponding  to  that  of  their  res|)ect  i  ^'*^ 
actions. 

Paresis  of  the  external  and  internal  recti  muscles  occasionally  caus^^^ 
in  addition  to  the  facts  already  described,  another  point  of  very  gr^^ 
value  in  diagnosis,  viz.,  an  alteration  in  the  ap])arent  size  of  the  obj&^^ 
seen    from    what   they  would    be    in    health.     The   condition    of  visf  ^ 

♦While  this  utati'mciit  would  be  absolutely  true  in  theory  iu  all  cases,  we  must   ^ 
knowledge,  as  a  eliuical   fact,  that  patients*  learn  to  utterly  disregard  the  image  in    ^ 
affected  eye  when  the  internal  or  ext^^rinil  rectus  is  the  seat  of  paresis,  and  to  use 
normal  eye  only  for  the  purposes  of  vision,  thus  rciulerini;  this  attitude  of  the  head  ^ 
diagnostic  than  when  the  oblique  niUM'les  are  alleeted. 
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t^TTrnttd  by  iK!tillst8  **  loegalopftia/*  or  "  mac-ropsia/ '  often  Hignilies  paresis 
of  t^he  externiU  rtK'tUB:  while  the  o]jposite  c-oncHtion,  called  '*  micropsia/' 
XKijr%  V  ijidiciiti*  a  loss  ot*  powt^r  ii»  the*  iiiteiiuil  rectus  inU8cU'. 

ill  the  forriier  <it'  tliese  eoiiditiuiiji,  the  objects  seen  by  the  patient 
ill  to  l>e  greater  in  point  of  sixo  than  the  intelligence  of  the  patient 
^'^'S^i^ire*  him  is  the  ease;  while  in  the  latter,  objects  seewj  smaller  to  the 
f^ci^ieut  than  they  realiy  are, 

THE  EYE   AS   A    WHOLE. 

i  take  the  liberty  of  inserting,  in  this  connection,  an  extract  respect- 
^'^^  tlie  eye  from  my  brochure  on  medical  physiognomy: — 

The  intimate  communications  lietween  the  fifth,  the  aeventli,  an<l 
^'  ""^mthetic    nerves,  thr<niuh  tlie  merlia  of  tiie  ciliar^^  optic,  and 

^*  s  gnngliit,  would  lend  us  to  expect  that  tlie  eye  ^lionkl  exliibit  in 

*^^  «ilterc*d  ftpjiearance  tlie  demngeuient  of  internal  structure*.  *'  When  n 
Slxi^tiLT  fif  this  orgun  is  cautrht,  what  n  fichl  of  mute  expression  is  open  to 
^lic*  'nitifll  This  nilent  or  instructive  index  of  the  whole  num  may  be 
•»ri^jit  or  dull,  heavy  or  clear,  hah-s]mt,ur  unnaturally  open,  sunken  or 
irciiruiled,  fixed  or  oscillating,  stnrigl it  or  distorted,  stanng  or  twinkling, 
''J  or  lethargic,  anxious  or  distressetl;  again^  it  may  be  watery  or  dry, 
*^^   «  pftle  blue,  or  it8  white  turne<i  to  yellow%'" 

The  pupib  may  be  contraeted  or  widely  dilated,  insensible  to  or 
^•1  tolerant  of  light,  oscillating  or  otherwise,  unequal  in  size,  or  changed 
*^<^iu  their  natural  clearness  of  outline.  *'The  nolile  areh  of  the  brow 
**l>c-nki«  its  varied  language  in  every  face  <»f  suttering  humanity.  It  may 
"^  «>verhanging  or  corrugated,  raised  or  depressed;  while  the  lid  of  the 
^>'^*.nn  important  ptirt  of  this  vault,  exhibits  alternations  of  putRness  or 
**c*l|yTir|^t.sg^  of  smoothness  or  uneveuness,  of  darkness  or  paleness,  of 
^«i.llowu€sa  or  brown  diseolomtion,  of  white  or  purple,  liines  intersei»t 
*i  _' ion,  and  the  varied  tints  are  per[>etn:dly  giving  new  color,  new 

^*  new  expression,  by  tiieir  shadows.'*     If  the  f"nn»lal  nuisele  actn  in 

^^cmnectitin  with  the  c<irrugator  supercilii,  an  acute  detleetion  upward  is» 
'"^^n  to  the  inner  pai*t  of  the  eyeltrow,  very  ditlerent  from  the  general 
ftioii  (tf  the  muscle,  and  decidedly  expressive  of  debilitating  pain,  i»r  of 
•^1 1  «csintent,  according  to  the  prevailing  cast  of  the  rest  of  the  countenance. 
-^11  irregularity  f>f  the  pupils  of  the  two  eyes  indicates,  as  a  rule,  pressure 
**l*on  nerve  centres  or  upf»n  the  n|itie  nerve  itself.  In  adynamic  fevers 
j^lj*?  t^y^,^  j^^jj  heavy  and  extremely  sluggish,  and  are,  as  a  rule,  i>artially 
^^^^'^^r^I  by  the  drooping  eyelid;  while  in  certain  forms  of  mania  they 
^^  aeldom  motionless.     This  latter  peculiarity  is  also  often  noticed  in 

^      In  Uic  so-called  **  Heirs  pamlysis,"  due  to  failure  of  the  facial  nerve, 
***  <i>i}licld  stand  wide  ojx'u,  and  cunnot  be  voluntarily   closed,  since 
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the  orbicularis  palpebrarum  muscle  is  paralyzed.  This  condition  may  be 
further  recognized,  if  unilateral,  !)y  a  smoothness  of  the  affected  side, 
since  the  antagonistic  muscles  tend  to  draw  the  face  toward  the  side 
opposite  to  the  one  in  which  the  muscular  movement  is  impaired;  an 
inability  to  place  the  mouth  in  the  position  of  whistling,  because  for  this 
act  the  two  sides  of  the  face  must  act  in  unison ;  loss  of  control  of  saliva, 
which  dribbles  from  the  corner  of  the  mouth  ;  and  a  tendency  to  accumu- 
lation of  food  in  the  cheek  since  the  buccinator  muscle  no  longer  acts. 

When  the  third  pair  of  nerves  are  attected  upon  either  side,  the  upper 
eyelid  cannot  be  voluntarily  raised,  for  the  levator  palpebrae  muscle  fails 
to  act;  and  the  eye  is  caused  to  diverge  outward,  l)ecause  the  external 
rectus  muscle,  not  being  supplied  by  the  third  pair  and  having  no  counter- 
balancing muscle,  draws  the  eye  from  its  line  of  parallelism  with  its 
fellow.     In  photophobia,  attempts  to  open  the  eye  create  resistance  on 
the  part  of  the  patient,  since  the  entrance  of  light  causes  pain;  while,  as 
death  approaches,  or  in  the  state  of  coma  (save  in  a  few  exceptions),  the 
eyes  are  usually  open.     In  cardiac  hypertrophy,  an  unusual  brilliancy  of 
the  eye  is  perceived,  since  the  arterial  system  is  overfilled  from   the       — 
additional  power  of  the  heart.     A  peculiar  glistening  stare  exists  duringizzs 
the  course  of  scarlet  fever,  wiiich  is  in  marke<l  contrast  with  the  liijuicL 
tender,  and  watery  eye  of  measles.     Many  diseases  of  the  eye  itself  tencPzzxl 
to  greatly  alter  the  normal  expression  of  the  face.     Prominently  nnion<  j^  o- 
these  may  be  mentioned  cataract,  glaucoma,  cancer,  staphyloma,  exoir:    j^h 
thalmus,  iritis,  conjunctivitis,  amaurosis,  etc.,  but  the  special  peculiaritie^=aes 
of  each  need  not  be  here  described. 

THE   EYE  AS   A   FACTOR   IN   THE   CAUSATION   OF   SOME   COMMON 
NEllVOi:s   SYMPTOMS. 

Although  something  has  been  written  within  the  past  few  years  in 

relation  to  the  deleterious  etlects  of  errors  of  refraction  and  accommo' la- 

tion  of  vision  und  the  condition  known  as  *' muscular  insufficiency''  u[:^^ijn 
the  functions  of  liic  nervous  system  and  the  viscera,*  the  professioi^    at 

♦Priority  in  this  field  (tavo  in  respect  to  ocular  defect  a«  a  cause  of  headache,  wMj^/c/, 
has  been  recognized  in  a  H)me\vhat  im|)erfect  way  for  many  years)  is  justly  claimed,  a^  fm- 
us  1  know,  by  Dr.  GeorjEre  T.  SU^venH  of  New  York.    Although  his  views  have  been  regarded  Air 
^ome  as  extreme  and  unti'nablc,  those  who  have  carefully  and  accurately  investigated  the 
eyes  of  nervous  subjects  cannot,  I  think,  deny  that  defects  in  refraction  and  accommcNla. 
tion,  and  insufliciency  of  the  (K'ular  muscles,  are  very  important  and  generally  neglectwi 
factors  of  causation.     Authors  cannot  alTonl  to-<lay  to  utterly  discard  all  mention  of  tie 
tests  for  muscular  insutflciency  from  neuroloirical  works,  as  they  have  done  in  thc/MW/. 
In  p(tint  of  fact,  even  tlu-  lest*  for  errors  in  refraction  are  not  described  in  the  standanl 
works  on  nervous  inaladics.     M(  st  authors  sc^m  to  have  been  content  with  showinpatut 
of  some  ophthalmoscope  and  dismissini;  the  subject  with  a  few  lines.     It  is  safe  to  inltr 
that  such  writers  are  eitlur  not  familiar  with  the  field  here  discussed,  or  Dot  in  the  habit 
of  employins:  tlie  tests  liercin  described  uprm  their  patients.     I  am  sure  (if  this  is  not  the 
casi)  tliey  couhi  not  remain  so  apathetic  and  apparently  indiUerent  to  the  results  obtained. 
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large  is  not  yet  thoroughl}'  awakened  to  the  importance  of  the  detection 
and  correction  of  such  errors.  I  deem  it  of  the  greatest  importance, 
therefore,  to  call  attention  to  it  again  in  this  connection,  and  to  give  a 
full  description  of  the  testing  of  vision  and  of  the  eye  muscles. 

Most  of  you  know  that  some  persons  can  be  made  dizzy  by  looking 
from  a  height  or  inspecting  a  water-fall ;  you  have  doubtless  seen  laymen 
suffer  pains  in  the  head  and  be  made  ''sick  at  the  stomach  •'  by  trying  on 
a  pair  of  spectacles  which  gave  relief  to  a  friend.*  You  doubtless  know 
that  a  '* squint"  in  the  eyes  is  very  often  due  to  some  defect  in  the  refrac- 
tion of  the  eye  or  a  weakness  of  its  muscles;  but  possibly  some  of  you  do 
not  know  that  a  squint  will  occasionally  disappear  at  once  when  the 
proper  glasses  are  given  to  such  a  patient,  without  recourse  to  cutting 
the  muscle.  Perhaps  it  has  never  occurred  to  most  of  you  that  sight  is 
the  only  fecial  sense  xchich  loe  ttse  constantly  except  during  the  hours  of 
sleep.  There  is  not  a  moment  of  the  day  or  evening  when  we  are  not 
acquiring  visual  impressions  of  some  kind. 


•.M 


Fig.  38. — Diagram  to  Illustrate  Congenital  or  Acquirsd  Dbpbcts  in  thr  Antrro- 
PosTKKiOR  Diameter  of  the  Evb. — The  black  line,  E,  represents  the  normal  line  of  the 
eye ;  H,  represents  the  hypermeiropic  eye ;  M,  the  myopic  eye. 

Fortunately  for  our  nervous  system,  the  normal  eye  takes  pictures  of 
surrounding  objects  vrithout  any  muscular  effort  when  the  object  is  more 
than  twenty  feet  away;  hence,  during  the  larger  part  of  each  day,  the 
W}rmal  eye  is  passive,  and  is  practically  at  rest,  although  ])ertbrming  its 
functions.  How  different  is  the  condition  of  the  far-sighted  or  "hyper- 
metropic" eye,  however,  from  the  normal!  For  this  eye  (since  it  is  /oo 
Jthort  in  its  antero-posterior  axis)  all  objects  have  to  be  focused  by  mus- 
cular effort,  irrespective  of  their  distance  from  the  eye.  Such  an  eye  is 
never  passive.  It  has  no  rest  while  the  body  is  awake.  It  is  always 
straining  more  or  less  intensely  to  bring  properly  upon  the  retina  the 
images  of  objects  seen. 

♦  Let  a  healthy  child  try  on  itii  grandfather's  Hpectaclep  and  wear  them  for  a  time,  and 
the  effectD  of  ^*  eye- strain**  will  be  very  clearly  exhibited  by  dUtrcHninff  nymptom»  in  a /no 
tninutea. 
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THE   HYPERMETROPIC   EYE. 

The  "hypermetropic"  condition  of  the  eye,  or  " far-sightedness,"  as 
it  is  called,  is  a  very  common  defect.  It  is  especially  frequent  in  persons 
of  tubercular  parentage.*  It  is  well,  therefore,  to  suspect  the  existence 
of  this  defect  in  children  or  adults  whose  ancestors  have  died  of  "con- 
sumption." 

Hyperraetropia  cannot  be  corrected  too  early  in  life.  It  is  unquestion- 
ably one  of  the  most  frequent  causes  of  ^^  sick-headache,^^  which,  as  you 
know,  runs  in  families.  It  is  commonly  encountered  also  (among  other 
optical  defects)  in  subjects  afflicted  with  chorea  and  epilepsy.f  It  is  a 
congenital  defect, and  will  never  be  "outgrown, "J  as  many  people  think. 
A  hypermetropic  child,  from  the  days  of  babyhood,  suffers  (unconscious 
perhaps  of  the  fact)  from  a  variety  of  symptoms  which  indicate  the 
"  strain  "  to  which  it  is  subjected  in  consequence  of  its  efforts  to  see  dis- 
tinctly. Its  eyes  are  liable  to  become  easily  suffused  when  it  plays  or 
looks  steadily  at  near  objects.  A  slight  cast  in  the  eye  is  sometimes 
developed.  It  occasionally  "  sees  double  "  after  it  learns  to  read.  It 
usually  prefers  and  excels  in  out-of-door  sports,  which  require  only 
slight  efforts  at  accommodation  of  vision.  It  finds  that  study  and  close 
application  to  books  bring  an  indescribable  sense  of  weariness  and  dis- 
comfort; hence,  study  l)econies  irksome  and  play  brings  a  sense  of  pecu- 
liar relief.  Some  years  ago  Dr.  Loring,  of  this  city,  wrote  an  article  for 
Har}H^r''s  Monthly  which  treated  of  hyixirnietropia  and  myopia  in  a 
cliarniingly  lucid  and  popular  niainuM-. 

♦This  is  probably  due  to  the  phallowness  of  the  orbits. 

t  Dr.  GeorjEre  T.  Stevens  was  the  tirst,  so  far  as  I  know,  to  advance  the  general  prop«v 
sition  that  oi*ular  defect  was  an  inii>ortant  factor  in  causing  functional  nervous  diseases, 
that  muscular  insufficiency  (chiefly  of  the  externi)  was  particularly  apt  to  cause  such  di^ 
turbances,  and  that  they  could  be  relieveil  by  tenotomy.     I  have  an  epileptic  child  under 
my  care  at  the  pn»sent  time  whose  attacks  have  averaged  four  a  day  for  8c»veral  3'earF.     Th€ 
fit*  vill  cease  at  once  trhin  the  child  is  at  xca,  |^>ssibly  because  efforts  of  accommodation  arc 
almost  entin»ly  dispi^nsinl  with  when  on  deck.     HyiH^rmetmpIa,  astigmatism^  and  externa^ 
insufficiency  exist  in  this  patient.     The  use  of  atn>pine  causeti  a  complete  cessation  of  th*^ 
fits  for  several  days.     Wliy  cannot  the  eye  act  as  a  disturbing  element  as  well  as  phimosifs  -^ 
si'xual  excesses,  ovarian  irritations,  etc..  concerning  which  so  much  has  been  written? 

I  It  is  a  well  n^cognized  fact  that  jx'ople  who  are  victims  to  sick-headuches  early  ir  • 
life  tend,  as  a  rule,  to  sutfer  less  from  such  attacks  after  the  age  of  forty.  This  is  no-^ 
generally  attributeil  (as  in  my  opinion  it  should  be  in  many  cases)  to  the  enforced  use  o  "^ 
glasses  in  writinir,  sewing,  reading,  and  other  form<  of  near  eye-work.  Most  of  this  clas^^ 
of  sulTen»rs  are  hyiH^rmetropic  to  a  marked  jleirree ;  hence  they  are  compelled  to  rellev«- " 
their  "  accomnuKlation  "  by  a  glass  earlier  than  mo>t  adults. 

Tliese  subjects.  tliereA»re.  do  not  '*  nuti:n»w  thfir  malady  ;"  nor  does  the  eye  impn>v«-^ 
in  re^nl  to  its  refractive  error  as  age  :id\antc>.     They  >imply  aid  the  eye  at  last  with  tm- 
irlass,  which  it  has  too  Urns  ntt»ded  ;  not  voluntarily  in  most  instances,  but  fn)m  compul  — 
siv>n,  liecause  the  f<Kusinsr  muscle  of  tl:at  oriran  is  unable  after  a  while  to  continue  to  worVf 
under  the  strain  which  the  refractive  error  ha^  rntaihtl  ui>4>n  it. 
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Now,  one  j>ecnl»jvr  fact  slicinld    Uv  iioticfMl    Iier<» — vi/,.,  thnt  hyppr- 

^etroinc  t^uhjeclH  ojh'u  hnt'e  renwrfrahle  aciUenet^H  of  fdftht.  Tliry  art*  very 

ipt  (wlien  young;  adults)  to  boast  of  tlieir  power  of  vision.  Tliey  can  often 

t-*afl  all  tho  test-types  made  for  diHtance  (twenty  feet  or  more)  without 

m  error.     If  tltc*  defect  exints  in  a  ehilil,  tiie  pim-nts  will  frequently  teJl 

fon  linw  the  child  can  see  things  with  distinctness  which  possibly  they 

Uiemselves  cannot  see  at  all;  how  they  have  tested  its  eyes  from  time  to 

lime:  how  absurd  the  idea  seems  to  them  and  tlieir  friends  that  the  vision 

>f  the  child  is  defective;  anil  how  unnecessary  the  use  of  glasses  seems 

them  (even  if  the  eye  is  abnormal)  so  long  as  the  child  can  ^ot  along 

pwithout  them.     In  some  cases  no  nmount  of  explanatioii  or  jrUmdinuj  will 

n»crsuade    the  parents  to    have  atropine  used  upon  tlic  child's  e^es  iu 

Einler  to  positively  decide   the  question  of  the  existence  of  "latent'* 

[far-sightedness. 


Fi<*-  30 — Sktiom  or  TM8  Frokt  Part  of  tub  Etb,  SitowtNC  riiu  Mrchaxism  of  Ac* 
coMttovATion  ti  i,k  i  The  left  side  of  the  ficurc  (/|  show^  ihc  lei)*  adiipfelto  vtsion 
ai  di«tai]ooof  feet:  ihe  right  jtiiieof  the  figure  (A'|  *hiw%  ihc  lcn«  flilafnictl  to 

the  viaJon  uf  n  i-  ctUary  miixcle  Ue\n%  o>ntr«cicd  ami  (he  tu9pcii*ory  HgnmctU  o( 

ttie  tensconsei^u^  .:  ^.    .       _l 

bme  years  ago  I  plea<led  with  a  medical  man  to  allow  some  oculist  of 
r«5^^iitatioii  to  examine  his  children's  eyes,  all  of  whom  bad  weekly  attacks 
^'ekdieadaclie,  inherited  from  both  the  mother  and  father, nud  in  whom 
I ilK^reulnr  tendency  was  stronu:ly  marked,    1  wa»  refused,  anil  the  statis 
*>t  was  ma«le  that  never,  while  the  father  lived,  should  a  child  of  his 
gb'iSHcs  with  his  consent.     One  of  these  cliildren  wears  to<lay  a  con- 
glass  with  a  twelvednch  focus  fr>r  distance;  another  wears  the  same 
^  with  five  degrees  of  prisms  added.     These  only  partially  correct  an 
'ifliciency  of  the  muscles  which  exists  in  addition  to  the  hyfHTme- 
l*Ui.    A  third  child  is  highly  hypermetropic  and  astigmatic.     In  every 
^  of  these  subjects  immense  rcHef  has  been  afforded  hy  the  correction 


Df 


^n  optical  defect  which  had  rendered  their  early  life  one  of  suifering. 


iVis 


w  not  an  uncommon  experience.     I  could  cite  many  more,  if  I 


I  ^med  it  necessary  to  [irove  what  is  already  acce|>led  by  opijthalmc^lo- 
I  R^*Uaa  proved — viz.,  that  hypcrmetropia  and  eyc-defcct  of  other  fiirms 
^^y  prove  to  he/ntit/ul  sonrceti  of  ht-adnchr. 
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There  is  a  prejudice  among  laymen  and  some  medical  men  that 
glasses  are  an  injury  when  they  can  be  avoidcMl;  because,  as  they  say, "ft 
person  becomes  so  dei)endent  upon  them  when  he  once  puts  them  on." 
This  argument  should  be  exactly  reversed,  and  eonstrue<l  as  follows  •. 
Because  nature  becomes  dependent  vfx>n  a  glass  which  gives  relief  and 
corrects  an  existing  strain  upon  the  eye^  no  time  should  he  lost  in  afford 
ing  this  relief. 

Should  a  hip-splint  be  avoided  (when  the  pain  in  the  joint  is  arre8t42-^ 
by  it)  l)ecause  the  patient  feels  his  dependence  upon  the  splint?  Should 
a  child  be  allowed  to  go  through  life  with  a  deformed  eye  simply  becau^ 
the  defect  is  not  apparent  to  himself  or  his  friends  on  account  of  an  n."*"^- 
naturally-developed  ciliary  muscle  (see  Fig.  39),  which  for  a  time  rend^^^^ 
the  eye  capable  of  getting  along  tolerably  well  in  spite  of  its  deformit^^' 

More  harm  is  being  done  to-day  to  the  community  at  large  by  tl»-'*® 
fallacious  argument  than  it  is  possible  to  compute.  Thousands  of  B^^  ^' 
ferers  from  sick-headache  and  neuralgia  are  to-<lay  struggling  alo^^S 
through  life  with  an  optical  defect  uncorrected,  and,  in  many  instance ^» 
after  costly  experimentation  with  drugs  and  doctors,  are  left  in  despi^^^ 
of  cure. 

I  speak  strongly  upon  this  point  because  I  believe  that  the  gast*^^^ 
symptoms  which  accompany  typical  attacks  of  sick-headache  are  not^     "^^^ 
be  explained  (as  they  commonly  are)  on  the  ground  that  the  "liver 
inactive,"  or  that  **  dyspepsia  exists,"  or  that  "the  gastric  juice  is  weai*^ 
or  that  "  the  patient  uses  tobacco  to  excess,"  or  that  "  he  has  been  livi  "^ 
too  high."     Every  one  who  has  suffered  for  years  w  ith  these  attacks  kno-  "^ 
that  they  often  occur  without  explainable  cause;  that  they  are  cured  80«^'^ 
times  by  eating,  drinking,  and  smoking,  and  made  worse  at  other  tiu.^ 
by  similar  indulgences  or  excesses;   that  every  known  remedy  is  agC 
sooner  or  later,  to  prove  inoperative,  and  that  a  sure  specific  for  them 
unknown  among  che  drugs  of  our  PharmacopaMa.     These  subjects  al 
know  that  life  is  rendered  almost  unendurable  by  the  attacks  at  timer 
They  are  tractable   patients,  and  will   try  anything,  live  in  any^  wj 
specified,  and  bear  any  privation  without  a  murnnir,  if  it  will  insure  a  cui — 

I  believe,  from  a  ))ersonal  experience  of  my  own  of  this  kind  (whi 
it  is  unnecessary  to  relate  here),  and  from  some  experience  also  in  exai 
in  ing  the  eyes  of  this  class  of  suH'orers,  that  the  symptoms  of  8ick-hca< 
ache  are  rellex  in  character  to  a  large  extent,  and  are  due  primarily  i 
almost  every  case  to  some  ocular  defect.     AVe  can  easily  demonstrat 
that  disturbed  brain-action  from  "eye-strain"  may  produce  in  a  heal th^^ 
child  and  in  some  adults  all  of  the  symptoms  of  these  attacks  in  a  fev^'" 
minutes.     Why  is  it  irrational,  therefore,  to  allirm  that  a  brain  (disturlxjc^ 
by  the  constant  elFort^  made  to  use  ey(*s  wliieh  are  abnormal  in  respect 
to  the  refraction,  acconunodation,  or  the  CMpiilibrium  which  should  exis^ 
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*»etw©en  its  various  niiiscleft)  may  iimnifest  its  iiistiirlKMl  state  by  naust^ji, 
iifmijiche,  vomit  lug,  lUzziut*^!^,  eonslijmtioii,  iiiid  otlH.*r  i*viiU*nces  of  iiu- 
pvrtect  jierfortnftiHv  at  i\w  functions  of  the  viKCiTa?  Dues  not  our  a^n- 
iral  nenraas  system  regulate  aitd  directly  control  thos^  functiong]'  Is  it 
ticft.  n&  probable  timt  thi*  innst^'r  wh(»n  tips<'l  <listnrl»s  tlie  servrtnts  under 
Itiin^n^  Ui  atlvanee  tiu*  arguinenl  lli;it  tin*  s^ervaiUa  themselves  are  tlie  fill- 
i  tn|icjrt3int  factors  in  causation? 


THE   MYOPIC   EYE. 


When  the  i 
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Dintant  (»bjeels  are  more  or  lesH  indis- 

£iti€«t  tcj  such  an  eye  in  proportion  lo  the  fxeessive  length  of  tfie  antero- 

gHi*«terior  axis  of  the  eye  over  the  noniml  standard,     No  nmount  of  mus- 

^•ular  effort  can  overcome  or  improve  t.liis  defect  in  vision;  Lenct-  these 

individual?^  are  not  subjected  to  the  muscular  strain  which  far-sighted 

^3«?rHont4  eon-stantly  and  unconsciously  exert  in  order  to  see  at  a  diKtauee. 

^\gaiu,  the  iu*ttr*^sighted  eye  can  read  or  |»crform  any  of  the  fuuctions 

^cquirwl  of  it(when  hrougbt  sutlieieutly  close  to  the  object)  without  any 

f.^UHcuUir  etfort  of  an   nnnatural  chamcter.     In  eontra8t,  tlie  rar-sitrlited 

mrS^  Imn  to  exert  a  still  greater  muHcuhtr  etibrt  to  see  near  oi>jccts  diss- 

f-lnrtly  than  when  emphned  n|>on  distant  ohjeets;  tienee  the  fatigue,  tlie 

l:»lurrirTg  of  letters  upon  a  printed  ]>a<re,  the  watering  of  the  eyes,  the  |)ain 

iWM  the  eyes  ami  head,  and  tin*  many  other  illrt  previously  describiMi. 

Near-siufhted  nubjeets  are  i^enerally  conscious  of  an  eye^lefeet,  be- 

ejiane  they  cannot  see   across  a  room  with  distinctness  or  reuog:ni2e 

^^tii  tUur  fuce«=^  on  the  street.     They  are  apt  tu  heeome  very  fond  of  oecu- 

jAu lions  which  brings  the  eye  close  to  their  work»  because  they  have  n<i 

**iIl^i^Hdty  iti  seeinji  the  object.     Near-si^hteil  children  are  liable  to  be  eon- 

«lrt^«y^^(  prtvoeious  beyoml  their  years,  because  they  prefer  to  read  rather 

tti*«.»^  to  play  otrt-of  doors.     It  is  'generally  safe  to  conclude  that  a  child  is 

•"^^X'-sighted  w!ien  it  avoids  otit-oiniour  amusements  in  onler  to  gratify  n 

^*^*^«?  for  readinjr  or  indoor  occupations. 

Xear-sii;htedues8  is  less  liahlc  to  inibicc  nervon^»  disturbances  than 

^'^'"''^ightednesK.  provided  it  is  not  accuujjianied   by  astigmatism  or  mus- 

*••»*►»  imsutllcieticy.     Yet  it  should  be  remembered  that  myopic  subjects 

^-        nuire   freipiently   sent  to  the  oculist  for  relief  tlnit*   liypcnactro|iic 

*^*|«ets  are,  iH^eause  the  defect  in  vision   is  very  i»|»parent  to  all  in  the 

*'**jttrcla8«,ftnd  is  more  otten  nnsiisjiected  than  recognixcd  in  the  latter. 

THE  ASTIGMATIC   EYE, 

You  mav  find,  in  the  thinl  place,  when  vou  have  examined  the  eves 

l^ntienta  or  friends   who  suffer  from  headache,  persistent  neural jric 

"-■•^ek**  etc.,  th?»t  a  condition  of  the  eye  known  as  **iM/ify/«fj/Mm/*  may 
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1k»  detected,  co-existino:  with  far-  or  near-sightedness,  or  independent  oC 
tiiese  refractive  errors.     In  such  subjects  the  cornea  or  the  lens  of  tH« 
eye  (see  Fig.  39)  has  a  greater  curvature  in  aome  meridiana  than  **** 
othem:  hence  the  images  of  all  objects  seen  are  more  or  less  distortc"^^ 
when  they  fall  upon  the  retina.     To  this  class  of  sutferers  some  letters   i  *^ 
the  tests  employed  will  be  distinct,  while  others  will  not.     If  a  nuinl>^*^ 
of  dots  are  made  upon  a  blackboard  or  a  sheet  of  paper,  some  will  app^^^*^"*" 
as  ovals,  with  a  hazy  border,  or  as  lines,  while  others  will  more  clos^l>' 
resemble  the  normal  appearance  of  the  dots.     Finally,  if  a  card,  wi't** 
lines  running  from  its  centre  to  its  periphery  (the  ''clock-face  test").     **^ 
used,  some  of  the  lines  will  appear  blacker  than  the  rest  and  more  clefi.flj*' 
defined.     Now,  there  can  be  no  comfort  to  such  subjects  in  their  visi«  *^ 
efforts.     They  learn  by  practice  and  experience  to  properly  interpi"*^'^'' 
after  a  while,  the  imperfect  images  of  olyects  seen,  and  they  are  aided    ■  '^ 
so  doing  bv  the  fact  that  the  outlines  of  letters,  etc.,  become  clearer     *  *^ 
some  positions,  as  regards  the  eyes,  than  in  others;  but,  in  spite  of   i*-'* 
that  may  be  said  to  the  contrary,  the  strain  of  using  imperfect  eyes  toL^*^ 
upon  most  astigmatic  persons  sooner  or  later,  and  tends  to  excite  refl*^^^ 
nervous  phenomena  of  various  kinds.     To  ]>roperly  correct  astigmati «* *^** 
by  glasses  is  often  an  extremely  diilicult  matter.     It  recpiires  experienc??^^^* 
a  thorough  knowledge^  of  optics,  and  a  familiarity  with  the  practical  li^^^*^ 
of  the  ophthalmoscope.     There  are  comparatively  few  physicians  (outsi^^^  ^ 
of  the  specialists  in  ophthalmolog}^)  who  are  capable  of  managing  a  Xsp^^"^ 
case  of  this  kind  with  perfect  success.     You  can,  however,  easil}''  det^^^^*' 
its  existence  in  most  cases.     When  3'ou  discover  it,  I  would  advise  y<^"^^ 
to  intrust  its  correction  to  skillful  hands. 

Certain  abbreviations  are  employed  by  oculists  to  designate  varies '■-'•^ 
forms  of  astigmatism  which  may  l)e  detected.  These  are  of  use  in  'M^^' 
cording  the  results  of  an  examination  : — 

Ah  stands  for  mm])\e  hypermetropic  astigmatism. 

Am  stands  for  simple  myajvic  astigmatism. 

H  +  Ah  stands  for  compound  hypermetropic  astigmatism. 

M  -[-  Am  stands  for  comjnyund  myojric  astigmatism. 

M  +  Ah,  or  //  +  -"l^'S  stands  for  mixed  astigmatism. 


THE   ASTHENOnr    EYE. 


Finally,  it  is  very  important  that  you  determine  (in  each  paticr^ 
whose  eyes  are  examined  by  you)  the  couditiou  of  the  muscles  of  the  e^ 
The  term  *' asthenopia"  is  commonly  applied  to  that  condition  of  t^ 
visual  apparatus  which  entails  suffering  in  consequence  of  a  defect^ 
^SHpiilibrium'-  in  the  muscular  power  exerted  upon  that  organ  wheii^ 
fixed  position  of  the  eye  is  maintained  for  any  length  of  time.  Wher  ^^^  , 
state  of  perfect  ecpiilibrium  is  imi)aire(l  from  a  weakness  in  some  mxx9^^^ 
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of  the  eye,  the  effects  become  manifested  sooner  or  later  by  pain  and  orreat 
discomfort  after  the  eyes  are  used  for  any  length  of  time.  I  have  seen 
patients  who  could  not  attend  a  place  of  amusement,  or  read  or  sew,  for 
even  a  short  time,  without  great  distress  from  this  cause.  These  patients 
may  or  may  not  have  a  refractive  error.  In  some  instances,  no  glasses 
but  prismatic  ones  will  benefit  them. 

A  high-couraged  horse  feels  the  will,  as  well  as  the  support,  of  his 
<lriver  through  the  reins  by  mtiiiis  of  the  bit.  Although  his  course  and 
rate  of  speed  are  changed  from  time  to  time  at  the  will  of  the  driver,  the 
reins  are  never  slackened.  The  horse  becomes  acquainted  with  the  de- 
sires of  his  master  by  a  sense  of  increased  or  diminished  tension  upon  the 
reins.  He  is  guided  to  either  side  by  a  difference  in  the  tension  of  the 
two,  although  the  driver  does  not  entirely  relax  his  hold  upon  the  op- 
posing rein  while  he  uses  the  guiding  one,  and  the  difference  in  tension 
may  be  very  slight. 

So  it  is  with  the  nonn:il  eye.     It  is  both  controlled  and  supported 
while  performing  its  movements  within  the  orbit  by  the  eye  muscles  (which 
are  its  reins).    The  brain  is  the  driver.    At  its  command  the  e3'e  revolves 
or  remains  stationary  at  any  desired   point.     The  tension  of  muscles, 
op[>osed  to  any  movement  of  the  eye  required,  is  so  modified  by  the  brain 
a«  to  insure  the  requisite  support  to  the  eyeball,  and  to  steady  it  as  it 
«io>'es.     Thus  a  perfect  equipoise  is  constantly  established  between  op- 
posing forces,  adjusted  with  the  nicest  care  to  meet  the  full  requirements 
>^  the  organ  under  all  possible  circumstances.     The  normal  eye  does  not 
''Ci'XTible  or  wabble  when  it  moves  or  the  attempt  is  made  to  hold  it  in  any 
>c^^  attitude.     It  is  a  piece  of  machinery,  perfect  in  all  its  parts,  reliable 
*     i  tts  movements,  perfectly  controlled  by  its  master. 

The  e^'e  with  *' muscular  insufliciency  "  is  like  a  horse  with  an  inex- 
^*~ienced  and  incompetent  driver;  the  proper  tension  upon  the  reins  is 
^'^  maintained  at  all  times,  as  it  should  be;  there  is  no  equilibrium  be- 
"^^  ^^^n antagonistic  muscles;  fixed  attitudes  are  maintained  with  difficult}* 
■**"  auiy  length  of  time;  the  brain  becomes  more  or  less  disturbed  by  its 
^'^Vjility  to  properly  control  the  eye  movements,  and  exhausted  by  the 
^-^^"^t-inual  strain  imposed  upon  it  b}'  the  eflbrts  required  to  do  so  even 
*^^l>«rfectly. 

Asthenopic  subjects  are  very  frequeatUj  encountered  in  the  ))ractice 

^  neurologist.     The  oculist,  perhaps,  sees  them  still  oftener,  because 

^*^>*  are  generally  conscious  that  something  is  wrong  with  their  eyes. 

^*^1,  there  are  exceptions  to  this  rule.     I  have  examined  patients  who 

^^owed,  in  response  to  appropriate  tests,  very  high  degrees  of  muscular 

^*^s?ufficiency,''  that  came  to  me  for  the  relief  of  symptoms  which  had 

^^ver  been  referred  by  themselves  or  their  physician  to  an}-  possible  eye 

^^^«X't.    I  recall  the  case  of  an  epileptic  who  was  placed  under  my  charge. 


I 


132  LECTURES   ON   NERVOUS   DISEASES. 

His  family  assured  nie  ho  had  "wond(»rfiil  eyes;''  :uid  they  wore  sur- 
prised when  I  examined  them  with  care.  The  results  of  this  examination 
showed,  however,  that  twenty-five  degrees  of  external  insufficiency  ex- 
isted (as  measured  by  the  vertical  diplopia  test),  and  that  he  was  hyper- 
metropic and  astigmatic  to  a  marked  degree. 

Insufliciency  of  ocular  muscles  seems  to  me  to  be  a  congenital  defect 
in  most  cases — possibly  in  all.  It  is  encountered  in  very  young  subjects. 
It  is  not  a  paralysis  or  a  true  paresis.  It  is  not  uncommon  to  note  wide 
variations  in  the  same  case,  if  examinations  are  made  from  time  to 
time.  Possibly  this  fact  helps  to  explain  why  competent  observers  do 
not  always  estimate  the  degree  of  insufliciency  in  a  given  case  alike, 
even  when  similar  tests  are  employed  and  equal  care  is  given  to  the  case. 
We  have  no  xoaij  as  yet  of  determining  '•  latent  '■   insnfficienct/*  as  we 

*BecauRc  thip  term  was  U8C(1  by  mo,  in  a  prlf>r  publication,  I  have  reecivtMl  neveral 
rctniniunications  from  m'ulists  of  prominence  denyini^  the  exIskMice  of  "latent"  or  hiddtm 
insufficiency,  and  takini:  me  to  ta^k  for  the  use  of  8Uch  an  expression.  1  would  stat^, 
therefore,  that  there  are,  to  my  mind,  most  positive  evidences  that  the  condition  thus  de- 
scribed does  exist  in  some  cases  ;  in  fact,  I  would  jro  so  far  as  to  assert  that  it  is  the  rule, 
rather  than  the  exception,  to  And  a  certain  amount  of  masked  insufficiency,  in  connection 
with  "functional"  nervous  maladies,  that  caimot  be  elicited  by  any  means  yet  known  to 
the  science  of  optics. 

My  experience  in  rellevine:  ocular  "insufficiencies"  by  tenotomy  of  the  recti  muM*lef( 
has  shown  me  that  the  amount  of  tissue  divided  is  almost  always  greatly  in  excenu  of  the 
apparent  defect  to  be  overcome.  Again,  after  the  eyes  have  been  perfectly  balanced  by  a 
tenotomy  (as  shown  by  careful  tests  made  after  the  o|H*ration),  it  is  very  frequently  found 
that  more  "insufficiency"  develops  within  a  short  time  than  was  deU'cted  before  surgical 
interference  was  resorted  to  as  a  step  for  its  correction.  In  the  third  place,  I  have  found 
that  repeated  tenot<miies  (performed  as  often  as  indicated  by  the  test^  described)  eventu- 
ally  bring  the  patient  to  a  point  where  the  eyen  remain  ])erfnanently  corrected — a  fact  that 
proves  quite  conclusively  the  error  of  supposing  that  the  tenotomy  was  in  any  way  re- 
sponsible for  the  lack  of  equilibrium  which  developed  later.  In  the  fourth  place  I  have 
found  It  to  be  advisable  in  some  cases  to  cut  the  muscles  to  excess,  so  as  to  orer-correct  an 
error  in  eqnilibrinm — knowing  that  by  so  doim;  I  anticipate  a  certain  amount  of  '"latent  " 
insufficiency,  which  will  assist  in  makiu^^  the  results  more  satisfactory  to  the  patient 
within  twenty-four  or  forty-elirht  hours. 

If  it  were  necessary,  in  my  opinion,  to  argue  this  (piestion  at  greater  length,  I  mijrlit 
add  (I)  that  a  persistent  wearing  of  prisms  for  the  correction  of  insufficiency  almost  iu- 
variably  results  in  the  development  of  a  latent  weakness  of  the  muscles  not  discovered  at 
first;  (2)  that  persist. -nt  daily  exercise  of  the  eyes  by  prisms  usually  accomplishes  the 
siiiue  result;  and  (.S),  that  my  views  an-  in  accord  with  all  who  have  had  much  experienct^ 
in  the  use  of  prisms— i^•e^pective  of  i)artial  tenotomies,  which  demonstrate  the  facts  rvev\ 
more  satisfactorily. 

I  t4ike  the  liberty  of  (juoting  from  the  late  work  of  Prof.  H.  D.  Noyes  (pp.  87  and  8<.>  ^ 
the  following  passages  : — 

"(live  due  opportunity  for  disclosure,  and  what  at  first  seemed  to  be  a  moderatr  «lf- 
gree  (referring:  to  insufficiency)  may  at  length  declare  itself  in  much  larjrer  pniportion?-.  "' 

'•While  great  advantaffo  i?  gained  by  Graefe's  test,  it  is  not  true  that  latent  iii.-wf- 
ticicncy  Is  always  thus  broui^ht  to  view ." 

Airain,  I  may  quote  from  a  late  article  by  Dr.  li.  T.  Stevens  as  follows  :  "  MusculiAr 
anomalies  of  the  orbit  may  •)e  totally  or  partially  latent." 
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do  latent  h^'permetropia  by  ii tropins.  Should  a  patient  show  us  an 
insufliciency  counteracted  by  a  prism  of  a  certain  angle  to-day,  it  only 
proves  that  he  has  at  least  that  amount,  not  that  he  has  no  more.  This 
statement  can,  I  think,  be  demonstrated.  It  is  an  important  fact  to 
remember  when  the  results  of  examinations  of  such  patients  made  by 
yourself  are  at  variance  with  the  observations  made  by  another. 

Without  further  preparatory  remarks,  I  pass  to  the  consideration  of 
the  steps  commonly  taken  to  determine  if  the  eye  (regarded  purely  as  a 
piece  of  mechanism)  is  perfect  or  imperfect.  The  study  of  the  eye,  when 
any  of  its  component  parts  become  the  seat  of  diseafne,  has  no  bearing 
upon  the  subject  under  discussion.  This  field  is  properly  relegated  to 
oculists. 

THE  TESTS   OF   VISION   AND   OCULAR   MOVEMENTS. 

The  steps  which  should  be  employed  in  examining  the  eye  for  errors 
in  refraction  and  accommodation,  as  well  as  those  employed  to  detect 
defect  in  the  power  of  ocular  muscles,  have  not  thus  far  been  discussed. 
I  expect  to  offer  nothing  new,  but  I  hope  to  make  the  details  of  such  an 
examination  simple  and  within  the  comprehension  of  all. 

The  importance  of  this  department  of  diagnosis  can  hardly  l)e  over- 
estimated in  nervous  maladies.  It  has  been  my  custom  for  three  years  past 
to  examine  the  vision  of  nearly  every  i)atient  sent  to  me,  as  my  experience 
has  shown  me  many  times  that  remarkable  cures  ma}'  be  made  by  the  light 
thus  shed  upon  the  causation  of  obscure  nervous  symi^toms. 

Unfortunately  for  the  sick,  in  many  instances,  physicians  in  general 

seem  to  think  that  the  examination  of  the  eye  is  too  difficult  a  field  for 

them  to  intrude  upon  without  some  special  preparation  for  it.     While 

this  is  undoubtedly  true,  in  case  the  ophthalmoscope  is  to  be  employed, 

it  is  by  no  means  a  difiicult  matter  for  a  person  acquainted  with  physics 

to  acquire  a  practical  and  satisfactory  knowledge  of  the  few  tests  here 

<lescribed  in  a  comparatively  short  time,  and  with  but  a  limited  number 

^'"  patients,  provided  that  he  works  faithfully  and   intelligently.      The 

Wealthy  (?)  as  well  as  the  sick  can  often  be  used  to  familiarize  the  be- 

giniiQY  with  the  practical  adjustment  of  prismatic,  spherical,  and  cylin- 

^Hcal  glasses,  and  also  with  the  tests  employed  to  detect  *' asthenopia" 

^""  iinomalies  of  the  eye-muscles. 

Defective  Wsion  does  not  always  produce  ill  health ;  hence  among 
3ou|.  frjends  or  in  your  immediate  family  you  may  find  a  field  for  inves- 
'^^tion  and  practice. 

Now,  in   the  first  place,  it  is  not  necesssary  to  have  a  complete 

^^chet  case  of  lenses.     Such  a  case  is  very  expensive.     By  selecting  a 

^^^ited  assortment  of  lenses  and  prisms,  ditferent  combinations  can  be 

^^^e  to  meet  the  needs  of  almost  every  eye-defect  encountered  in  medical 

P^ctice. 
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There    is    furnished,   with    the   various    small   cases   designed  by 
prominent  oculists,  a  sheet  of  Snellen's  test-types  for  distance,  and  aVs*^ 
one  containing  several  paragraphs  printed  in  an  assortment  of  types  o^ 
various  sizes  to  be  used  as  a  test  for  reading  power.     Each  paragraph  ^* 
numbered  so  that  a  record  can  be  kejit  of  the  one  read  by  the  patient   »s 
a  test.     These  test-type  slips  can  be  purchased  separately,  however,  <^^ 
any  optician.     It  is  best  to  have  each  mounted  on  card-board,  and  i't     ^*^ 
well  to  have  the  one  used  in  testing  for  distance  a  double  one  with  <^  *^' 
ferent  letters  on  the  opposed  sides.     If  you  suspect  that  the  patients     ^^ 
using  his  memory  during  the  tests  employed  rather  than  his  sight,  "t;!^^* 
board  can  then  be  exposed  upon  di  tie  rent  sides  at  various  periods  of  t.  lie 
examination. 

You  will  find  that  the  letters  are  mathematically  made  for  testi""^*^ 
distant  vision.  Above  each  line  a  numeral  or  Roman  character  is  plao*^" 
to  designate  the  number  of  feet  at  which  the  normal  eye  should  read  t  ^^ 
line  mth  ease.  Thus,  the  large  letter  on  the  top  line  will  be  designate ^^a 
usually  by  200,  or  C  C,  while  small  letters  of  the  lower  line  will  be  marK^^' 
10,  orX.  This  shows  that  the  top  letter  should  be  read  easily  at  t.  ^^'^^^ 
hundred  feet  by  the  normal  eye,  and  the  lower  line  at  ten  feet,  Ai^^^^ 
you  have  provided  3'ourself  with  a  good  trial-case,  a  set  of  prisms,  n  ^^"^ 
the  necessary  test  type,  let  us  see  how  you  should  proceed  with  an  exa-i*-^^" 
nation  of  a  patient's  vision.  We  may  illustrate  the  steps  by  using  o  ^^^"^^^ 
of  the  class  as  a  patient 

I    first  hang   upon  the  wall,  as   you   see,  the   test-type  card;  i»-"' 

I  place  the  patient  with  his  eye  on  the  same  level  and  at  a  distance  fr< 

it  of  exactly  twenty  feet.     I  then  take  the  triple-grooved  spectacle  frsi-' 

from  the  trial  case  and  insert  a  plate  of  metal  in  the  left  rim  of  the  fra»:^ 

so  that  when  it  is  used  bv  the  patient  the  left  eye  will  be  covered. 

then  place  this  frame  upon  the  patient,  and  ask  him  to  read  aloud    ^ 

letters  on  the  testing  card  from  the  top  downward,  line  by  line.     T* 

act  tests  his  vision  in  the  right  eye.     I  note  (while  he  reads)  the  follow 

facts:  (1)  If  he  calls  all  the  letters  properly;  (2)  if  he  reads  without 

parent  ej/'ort :  (3)  at  what  line  he  fails  to  read.     I  then  make  a  recc 

20  (feet) 
as  follows:  ().  D.  (oculus  dexter,  or  right  eye)  V  =  -^-  ,  .   The  d^ 

—  (type) 

in  the  fraction  is  filled  with  the  number  which  indicates  the  last  lim*  wlr 
the  patient  reads.     When   the  vision  is  normal,  the  fraction  will  Ihj 

20       20  I,e 

follows  :   V.        -   (»:-  — .     li  the  patient  fails  at  the  line  next  above  tr 
20       XX 

20        20  ^^^^j. 

normal  point  the  fraction  would  be  expressed  by  —  or .     Rememb:^' 

30       XXX 
that  the  numerator  represents  th(^  distance  (in  feet)  l>etween  the  pwitier  ^ 
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Htl  the  test-type,  and  that  tlie  denominator  represents  tlie  ruimeral  on 
de  test  card  placed  above  t!je  last  line  of  type  vea<l  by  the  ])!itipnt 
rhicb  indicates  tbe  norniiil  distance  in  feet  at  wbich  it  should  l«e  Uirible 
'  the  normal  eye.  Now,  if  tbc*  vi^^ion  c»r  the  right  eve  \h  fomul  to  be 
?feetive,  try  and  improve  it,  and,  if  possible,  to  render  it  normal,  i>r 
nearly  so  as  possil»ks  by  testing  tbv^  eliects  of  concave  or  convex 
L*s  upon  it  as  the  case  seems  to  indicate,  beginning  witli  the  weakest 
^n^es  and  gradually  increasinjj  their  strength  until  tht'  vision  reaches  its 
jgheiil  aeuteness.  This  takes  some  little  iiractiee  and  experience.  If 
^nvrx  glasses  are  found  to  be  indicjited,  note  tbe  gfronf/t^Ht  wbieh  gives 
lie  best  vision  to  the  patient;  if  concave,  reconl  the  tVi'ttl^eM  glass  that 
overcomes  the  defect. 

In  some  cases  you  may  lind  yourself  unable  to  obtain  normal  vision 
I  c*itber  eye  by  means  of  cylindrical  t^r  splierical  glasses,  I  presuppose 
,  certain  degree  of  acquired  facility  on  your  part  with  glasses  of  the 
l>mt«  specified,  ami  a  carefully  made  effort  tn  overcome  tijc  existing 
rfeet. 

Ill  such  a  case  it  is  well  to  consult  some  exi>ert  oculist  (if  near  at 
ind  ),  and  thus*  to  ascertain  the  results  of  an  iyphthaJmosropitexaminaitfm. 
Pbe  patient  may  liave  some  mecluinical  impediment  t(»  vision,  such  as  an 
(iqiie  lens  within  the  eye  (cataract),  or  an  opacity  of  tbe  cornea;  or  be 
|la>  have  a  hi^h  degree  of  astiunuitism,  which  can  often  be  estimated 
lilh  some  accuracy  by  tbe  opbtbalmoscope,  Aijaiu,  be  may  Ik;  f^niiHi  to 
'  sulfering  from  morbid  changes  within  the  optic  nerve  or  the  retina. 

When  it  is  found  that  a  patient  is  so  blind  in  an  eye  as  to  be  unable 
nrcognize  any  of  the  letters  on  the  testing-carrl  at  an}'  distance,  ym\ 
liould  note  (before  sending  him  to  an  ocidist)  if  lie  can  reeojjnize  with 
ccuracythe  iniml}er  af  fingem  vi\\w\\  yow  hold  ht^- fore  the  eye,  and  record 
lie  results  of  such  investigation.  Vou  should  make  this  test  with  tlie 
[liters  in  all  jjossilile  positions  in  reference  to  tbe  diseased  eye  (directly 
front,  aL»ove,  below,  luid  lo  either  side  of  it). 

We  might  reeonl  the  results  of  au  examination  of  a  suppositious  eas«* 
to  this  point  as  f4>llows: — 

20  SO 

O,  l>.  V.  =  (uuinifest)  made  —  by  -f  30  glass, 

XXX  XX 

The  word  *•  nmnifnifiV"  in  this  record  means  that  the  far-sightedness  or 

M»ypt*nnetropia,"  which  apjtarenthj  exists,  is  overcome  by  a  convex  or 

|-f )  Jil-'iSi*  which  focuses  at  thirty  inches.     Afler  the  use  of  atropine,  any 

Herease  o%'er  this  amount  which  may  be  developed  is  recorded  as  **  latent" 

i  dness.     I  use  here  tbe  old  style  of  numbering  glasses  for  the  sake 

|ii    ,  H'uity,  althoutih  I  personally  prefer  the  metric  system  (dioptre), 

it  allows  of  more  rapid  combinations  when  the  trial-case  contains  oidy 

t  limited  snp|ily  cif  bm-^e^. 
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You  will  understand,  when  I  exhibit  the  method  of  recording  such 
observations  more  fully  to  you,  why  it  is  that  the  right  and  left  eyes  have 
to  he  separately  examined  and  corrected  (as  already-  described)  before 
the  binocular  vision  is  tested  with  and  without  the  needed  correction.  I 
usually  make  upon  the  page  of  my  own  case-book  a  note  relating  to  each 
eye  of  the  patient,  prior  to  the  use  of  atropine  somewhat  as  follows: — 

20  20 

0.  D.  (right  eye)  Y.  = (manifest)  made  —  by  -4-  30. 

XXX  XX 

20  20 

().  S.  (left  eve)  Y.  =  —  made  —  bv  —  30 

.    Xl  XX 

20  20 

Binocular  Y.  = made  —  by  fhiti  combination. 

XXX  XX 

Such  a  record  of  a  suppositious  case  would  show  that  the  patient  was 
farsiffhted  or  *'  hi/pernietropic  "  in  the  right  eye,  and  nearsighted  or  "  my- 
ojnc^^  in  the  left  eye.  It  would  lead  me  to  believe  also  that  the  right  eye 
(when  under  the  influence  of  atropine)  might  show  a  still  greater  defect, 
which  is  now  rendered  *' latent,"  or  hidden,  by  an  excessive  development 
of  the  muscle  of  accommodation. 

In  all  ftxr-sighted  e^es  Nature  tries  from  the  date  of  birth  to  com- 
pensate for  the  congenital  defect  (an  eye  which  is  too  flat)  by  a  hyi>er- 
trophy  or  enlargement  of  the  ciliary  m,uscle  (see  Fig.  39);  hence,  when 
this  muscle  is  temporarily  i)ai*alyzed  by  atropine,  the  true  refractive  con- 
dition of  the  eye  is  no  longer  masked.  Far-sighted  patients,  therefore, 
lose  their  clearness  of  vision  more  or  less  at  once  when  atropine  is  used. 
The  normal  or  the  '* myopic"  eye,  on  the  contrary,  is  but  little  aflfected 
(as  regards  the  outline  of  objects  seen  at  twenty  or  more  feet  from  the 
eye)  by  the  use  of  atropine,  although  excessive  light  may  anno^'  the  eye 
in  any  case. 

Lt»t  us  nowsu])pose  that  during  the  examination  of  a  patient  we  first 
have  examined  each  eye  separately,  carefully  corrected  all  existing  error 

20 
found,  and  succeeded  in  getting  — ,  or  normal  vision,  for  each  eye  sepa- 

XX 

rately ;  that  we  have  then  tried  both  eyes  together  with  the  glasses  best 
adapted  for  each,  and  found  the  ])atient  able  to  read  the  normal  type  for 
distance  without  fatigue  or  conscious  etfort ;  and,  finally,  that  we  have  made 
a  careful  record  of  each  point  noted  during  our  observations.  Are  we  now 
prepared  to  order  glasses  for  the  patient'::'  Have  we  noted  all  that  is  im- 
portant to  note  y  To  both  of  these  incpiiries  I  would  sa}^  to  the  l>eginner, 
emphMtically,  "  No.''  Several  steps  still  remain  to  be  taken,  even  l)efore 
the  use  of  atropine  (which  it  is  generally  best  to  employ  before  a  final 
decision  is  arrived  at). 
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TliU  l»riiijrs  lis  1*1  llic  tt'tifii  Jf*r  the  detrHfon  of  musrHlar  ttnomalim 
i'm  f/i«^  orlnt. 

UritU  wiihiii  a  euiiipanilively  lew  years  tin*  nt'resmty  of  cMtrprnlly 
mf*ii^^Ktnug  the  power  <»f  adtluetioTi  an<l  of  alxiuction  of  the  eyejs,  and 
ijf  cit?U*rniinin,i^  the  presenre  iir  ahHenee  of  iniHriilar  in>^u1!icieiu'y  in 
**tti?T^'ouft  *'  !*ubjfrt»,  seems  to  liuve  been  itmetically  disregarded  even  by 
iN-tilidU.  Kvcii  to-day  this  defect  (whirfi  prohably  is,  as  a  rule,  eon- 
i:vitit.«.lj  seems  to  J>e  oiniltvd  from  [jroriniu'iit  mention  anuuiij:  the 
etit I  Ulcerated  lUl  of  jutiolotrieul  rnetor"^  of  nervous  symptoms  hy  almos^t 
»il  fi.tit.hors  of  note.  In  s^ome  ea^es  1  Jnive  known  it  to  he  overlooked 
rvcfvi  I  ly  opthidinohii^ii^t)^  of  woHd-wi<le  repntatiori,  simpSy  on  aeeount  of  a 
car%.*l««»4H  anti  hasty  examination  for  the  defect.  It  is  an  extremely 
ei«ii*TTt<>n  defeet  of  the  eye;  and  ma^'  prove  a  very  serious  one  to  the 
l)9it.ic*ot.  It  \H  nn  imp^irtant  factor  in  many  subjects  a  If!  ie  ted  with  head- 
aA-hf  z    it  often  exi«t*^  to  a  high  degree  in  epileptiet^ ;  it  is  frequently  found 

t' 'li^   rhildren    who   Bulfer    from  cliorea;    it    mii\    nnfit    i\    patient  for 
"'  m|^.  reading,  attendin*^  plaees  of  amusement,  or  usinti  the  eyes  in 
*«y  ^PTaiy  for  any  length  of  time,     I  have  known  it  to  cairse  vomiting  and 
#«^>-*-'til Um;1  |jen<idienl  -InHous  jittacks*'   i»y  exeitin^  a  reflex  irritability  of 
the  t_-^iitral  nervous  sygtem.     Une  patient  of  mine  < a  close  stutlentj  was 
*^n^l*lvti*ly  cured  of  chronic  tlyspepsm  hy  the  urn*  of  ])riRms  which  eor* 
reett*i|  ,^1,   itmnrtleieney  of  iV   of  the  external   recti  muscles.     He  sub- 
W'C|a«^iiily    tiad    tenotomy    ])erformed    and    now    uses    his   eyes   without 
latt^ii,.^     All  bodily  aihnents  havi'  disajjpeured  without  the  use  of  flruga, 
Itj  order  tu  properly  deturmine  the  eondition  of  tlie  t»<*ular  muscles » 
H^Veraj  tests  have  to  l»e  made.     1   do  not  pfrsonally  rega»'d  antj  of  these 
mijri0  ^^  mtffieieiit  for  diagnoAiiv  fmrpfkseti.     The  te«ts  which  I  advise  you 
t^  itivaniibly  employ  are  as  follows; — 
'  !•     Direct  the  f>atient  (ns  ynu  see  me  ilo  with  a  member  of  theclasa) 

^"  *<Jok  lixedly  witli  lH»th  eyes  at  aonie  small  object  (say  the  end  of  a 
}^^^^il)^a¥i4i  fo/nifftw  if  mth  tht*  etj€»  as  /  move  if  liefore  the  face  of  the 
P^^-iOiit  at  a  distance  of  abijiit  ten  inches,  I  watch  both  eyes  earerully  at 
tsiaiiie  time  an<l  note  if  n  trermdoun  mov*'mf*nt  in  either  eye  is  present 
»n  »iiy  poiiition  of  the  eye  as  it  moves  about,  jmd  if  the  two  eyes  act  in 
liertt?c;t  unison  witli  each  other. 

8,      While  Uie  [lalient  is  instructed  to  fixedhi  (jaie  at  the  same  object, 

n^s^l  Hhieid  ottf  mjf*  with  a  card  or  sheet  of  paper  so  as  to  exclude 

****^   olifect  firom  view.     Now  I  shift  the  card  rapidly  from  one  eye  to  the 

^^r,  and  I  observe  at  the  same  fime  any  deflection  or  trendiliuy:  of  thi' 

^*^'^*'«'d  eye,  which  may  show  itself  as  I  shift   tfye  rjird.      If  th-flection  or 

•^*'tinjr  cKXTurs*  it  indicates  a  weak  muscle 

^.     neviations  of  the  visual  axin  of  an  eye  in  a  vertical  direction  nre 
^^^  HlwHy««  nveahKl  b\  the  two  tests  previously  n»entiuned,  nor  are  they 
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9.  It  is  well  to  exercise  tlie  muscles  of  the  eye  with  prisms  before 
the  results  of  the  diplopia  tests  are  finally  recorded.  I  have  found 
that,  afpBT  a  flexibility'  of  the  eye  muscles  has  been  obtained  by  the  aid 
of  prisms,  an  insutticiency  of  the  internal  or  external  rectus  muscle  will 
sometimes  manifest  itself  where  it  was  not  apparent  at  first.  That  this 
is  not  simj)ly  the  result  of  lhti<rue  seems  proved  by  the  fact  that  the  insuf- 
ficiency remains  more  or  less  apj)aront  during  subsequent  examinations.* 

I  have  lately  adopted  some  new  terms  suggested  by  my  friend  Dr. 
George  T.  Stevens,  in  recording  the  results  of  my  tests  made  to  deter- 
mine tlie  condition  of  ocular  musclos. 

I  quote  the  article  referred  to  in  full,  because  I  deem  it  of  great 
practical  value.     Dr.  Stevens  says : — 

"The  n?laiiona  of  tin*  eyus  to  each  otlu-r.  in  the  act  of  viniou.  exercise  important  in- 
fluence?, not  only  in.oc«  ;Lsioning  tin-  condition  known  as  asthenopia,  but  in  the  cauKation 
of  many  otli^ir  important  nervous  disturbances. 

"  If  this  ptatenHMit  is  a'lmitted.  it  will  be  evident  that  the  Bubject  of  irregularities  in 
the  actions  of  the  ocular  muscles  must  aj>sume  a  greater  importance  than  wheq  disturb- 
ance's of  equilibrium  wcio  r«'izar'b-(l  as  only  occasional  factors  of  a.<ithenopia.  and  when 
these  disturbances  were  looked  for  mainly  in  a  singb;  direction,  in  case  they  were  not  en- 
tirely disregarded.  It  is  true,  even  at  the  present  tiint-,  that  insufficiency  of  the  interni' 
is  the  only  disturbance  of  the  ocular  muscules.  excluding  strabismus  or  some  of  the  resnltd 
of  jmralysis  mentioned  in  the  majority  of  the  text-books  upon  the  eye.  Indeed,  the  im- 
j>ortanco  of  even  this  defect  is  hardly  dwelt  upon  at  any  considerable  length  in  many  of 
these  works,  and  it  is  not  at  all  unconunoii  for  the  oculist  to  overlook  the  condition  in  hu 
practical  work. 

•'Defects  "which  result  in  lasting  difficulties  and  perplexities  in  the  performance  of 
binwular  vision  are  not  to  be  ignor«*d;  and  tlie  roh-  of  lii^  o.n'.ar  muscles  in  the  causation 
of  many  nervous  disturbances  is  undoubtedly  of  very  ronsiderable  importance. 

'"As  the  invfjstigator  in  this  <b'i.artment  of  o|'hthalmology  j>roceed8  in  bis  researches. 
or  attemiits  to  record  his  observations,  he  is  met  by  the  fact  that  the  terms  now  in  use  are 
not  only  fre«piently  inaccurate  and  misleading,  but  wholly  inadequate  to  describe  many 
of  the  states  observed. 

"  To  illustrate  the  two  fa<i-.rs  of  the  j>roj>osition  just  made,  a  f(;w  ordinary  conditions 
may  bo  adduced  ; — 

'*  1.  The  expressions  employed  to  <le.signate  the  deviations  from  the  state  of  physio- 
logical eijuilibrium  are  often  incorrect  and  misleading. 

"The  term  'insufficiency  of  the  int^rru'  is  used  to  express  a  state  of  the  muscles  of 
the  eyes  which  is  shown  by  the  equilibrium  test  of  Oraefe  at  reading  distance.  In  tliii* 
test  tlie  iniage.s  seen  by  the  two  eyes  are  sej.araied  by  a  prism  held  vertically,  with  its 
base  e.\a<tly  up  or  down  b»  fore  one  of  the  eyes.  If.  under  these  circumstances,  the  images 
deviate  laterally  in  direetions  opposite  to  the  two  ey«\< — that  is.  if  the  image  of  the  right 
eve  deviat.'s  to  tin?  L-ft,  and  of  tin*  l<ft  eye  to  the  right — there  is  said  to  be  'insufficiency 
of  the  interni'  of  as  many  d'^L're.-s  as  «quals  the  strength  ot  a  prism  which,  with  its  base 
toward  the  nose,  will  Ining  the  two  imager  in  a  vertical  line.  The  expression. ' insufficiency 
of  the  interni,*  in  this  relation.  i<  n-ed  to  indicate  the  fact  that  the  internal  recti  muscles 
are  'insufficient'  to  count«*rbalance  the  external  recti:  and  it  also  carries  the  idea 
that   the    externi    are.    m    }»roporti<»n    to    their    physiological    state,  stnmger    than    the 

*  This  fact  also  contirms  the  views  expressed  in  the  previous  foot-note  (p.  138). 
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idtarEti.  or  (hat  tho  mti^rni  ^r^,  pt-r)|K)rttoTi&lIy  to  the  others,  abnonnaUy  W6«kk :  t«)ii<ikTi>; 
tb«s>;hy  to  U»Uoce  Ihe  eyoji  outwtird,  »o  as  to  CMiim  an  nnasual  and  exce^ivc  demand 
Qpofi  ihit  mtern*!  refti  itj  close  work 

"  TLe  fact  that  a  gr«;ai  niAiiy  cu»i^,  m  winch  iht?  equilihrinin  teet  tif  Graofe  rihows*  th»» 

'''>nd^tioiif  descnhed.  arr  rfiiUy    inHufficienoy  of  the  extenif  mid  not  of  the  inti^rni,  imiH 

Ut  any  caroful  observer     SucL  a  one  wili  tiften  find  thai,  if  h«  mak»^  hin  ie*t  uf 

^riQui  whde  tht*  ocular  mii^dos  nre  in  u  comf^arative  AtM*^  of  repose.  a»  when  looking 

ht  Ati  objftcr  at  »k  di*tiince  of  six  metres  or  more,  ho  raay  find  very  marked   ms-utlioioncy 

»<f  ihi*  *%t*«rm       Hi*  may  even  obstrvi*  ihal»  if  a»*'r«ien  la  j>MM«d  befoi-w  onts  of  llie  eyes 

whtW  tli*f  other  rontiuues  it?t  ga£t\  iit  the  distant  object,  the  covered  eye  will  deviate  m  a 

•      '     ^      mnflf  inward      If  tht;  **Teen  is  quickly  changKl  to  the  opposite  eye,  be  will  see 

'ViTfd  eye  wove  outward  ui  order  to  Ht  ihe  ohjert,     He  may  ruakt*  various 

.11  r.r  t.^ti  which  will  d**mon9trat<*  beyond  u  doubl  that  the  real  balance?  of  tho  eyes  is  ni- 

'Wiid.  ^nd  yet,  when  he  iiirtk«i>  rhe  test  of  riiii  dot  mnl  lint;  of '  Iraefe,  or  any  similar  le>t,  at 

ti*5*r  («rimt,  h»J  ha«  marked    insufficioucy  of  ihe  tnt'Tni.' 

"  U  w  mtuiifeitly  incorrect  to  say  of  sin-li  a  imucular  arrangement  that  the  interni 
MTV  itiMilfii'tHnt.'  and  e«j*eciiAllv  wliwn  by  »ncb  a  term  it  la  generally  ondertitood  that  llie 
t:>u:,^T  ^n*  the  stronger  of  the  two  opjfOfiiug  aeis  of  musclcfi. 

Agam,  m  certain  cu»e»  of  wiiat  i»  known  a«  *  insufficiency  of  the  interni/  one  of  tJie 
►-_•  *^  arftially  deviates  inward  whik*  th**  utber  tlt*viatee  outward,  while  m  a  still  gn^ater 
BOixaber  an  aj'parent  '  ini^ufhi'iency  of  tUo  tntfrnt"  resulta  from  irregul  art  tied  in  the  nuptrior 
^   inferior  recti 

•*Many  othrr  iJlwstrationi*  nf  the  truth  tlmt  tins  lerm  aft  employed  ijs  misleading 
led  but,  without  further  expenditure*  of  ume  or  i»t<ftce,  we  may  paw  to  tho  olh«r 
I"  pn«||H>Mit»*m 

"X  Thf  term  '  insufficiency*  is  quite  inadequiit«  to  express  the  conditions  of  devm- 
^^**      itxm  ihv  ecjiuhbrmm  as  they  may  be  observed. 

"Gra»^/e,  as  one  of  tlie  great  pinneerv  iu  modern  cphllialmology,  and  as  the  greatest 
^**^i»  ^riiy  on  the  tttbject  of  muscular  asthenopia,  recogninod  ^ome  of  theae  deviations,  and 
*^^  ^^^y  regarde*!  *  *nRuf!ic«<»ury  of  tin*  internt  n^  aconditii.m  »tf  uotablcj  uiif>ortance,  but 
'^'*'^^*^^  also  of  Uic   innnfficicncy  of  the  externi.' 

'  Xt^TWilhfttandntg  hi^  remarkablo  obeervatioiiA,  iiiurb  remained  to  be  learned  in 

iri'-nt  of  ophthalmology.     WTule  Graefc's  great  authority  h  to  be  fully  recug- 

knuwledge  *>f  the»e  importunt  condition*  may  yrit  be  greatly  extended 

"A  c Una  of  deviatioiui  not  at  all  uncommon,  and  one  which  ujducu»  grtsat  nervoun 

^^lesUy,  \A  tliat  m  which  the  tendency  i»  fur  the  visual  line  of  one  eye  to  deviate  above 

of  the  other, 

•In  examining  mm<*  \hi*nnnnih  of  cases?  of  'inaufficRmcies'  1  have  found  a  v**ry  im- 

at  proportion  of  su*'h  lendmt^ics,     Thirre  i,*  no  term  now  m  nj«e  which  definitely  ex- 

(hi«  condition.     We  cannot  t^ay  ihat  it  \r  lUHtiffineucy  of  on«  or  orlier  liupunor  *»r 

r  ff»-Ui»«.  for  it  }*.  m  lUv  gr«at  majority  of  case^,  impoeaible  to  deternnnt?  llirough 

d  inrtuenco  the  equilibrium  is  lo*t,     W»»  have  not  h«re  as  in  [oiralVftiM  *>f  ihtt 

'.''."  «ielin<tjf"i  guides  of  reslrict-ed  mofir*n*»  by  wliuh  we  in»iy  determine  the  t^xact 

^t.«oQ  of  Uie  Imubk*      lnd*5ed,  the  defect  mav  include  an  inclination  on  the  part  of  tiie 

^•y*  tu  deviate  upward,  and  on  iVie  part  of  the  olh«r  to  deviate  downward.    We  might, 

T**4  l^a^pi  ml]  mioh  a  condition  *  mwilBciency  m  a  vertical  dirvction.*  with  the  right  (or  left) 

"*•  of  Yiiion  inchned  to  deviate  upward. 

^Thi*  would  be  a  ile^cTifiltve  iind  aorviewhat  extended  expreoAion,     It  would  f^uW  be 
**^*- Urat*  for  it  implies  a  weuknt?**  **f  #onie  mujicle»  when  the  actual  *tatc  raay  b^  an  ex- 
''*•  **^  tenjion  on  the  part  of  »ome  other  mu^tli', 
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"Again,  there  may  arnl  often  does  exist  a  combination  of  faulty  tendencies  in  more 
than  one  direction.  The  eves  may  inchne  to  deviate  in  both  the  vertical  and  the  hori- 
zontal planes,  the  result  of  which  will  be  a  lending  of  the  visual  lines  to  deviate  in  an 
oi)lique  manner.  It  must  be  apparent  that  the  term  '  insutficiency '  is  inadequate  to 
express  all  these  tendencies. 

"There  may  be  some  propriety  in  using  the  expression  '  insufficiency  of  the  interni' 
in  many  ca.ses,  but  in  these  just  cited  it  would  be  impossible  for  us  to  speak  of  insufficiency 
of  this  or  that  oblique  mu.scle  without  more  accurate  information  than  we  are  likely  to 
possess.  Indeed,  in  the  majority  of  cases  these  muscles  may  not  be  influential  factors  in  the 
condition  described. 

"Some  term  better  adapted  to  express  just  what  is  intended,  and  nothing  more,  is 
needed.  It  is  after  much  hesitation  and  doubt  whether  a  suggestion  involving  the  use  of 
new  terms  in  connection  with  a  subject  which  has  already  engaged  the  attention  of  many 
able  investigators  might  not  be  regarded  as  needless  and  presumptuous,  that  I  have  ven- 
tured to  propose  such  an  innovation.  If,  however,  a  change  is  to  be  made  at  any  time  in_ 
the  classification  and  nomenclature  of  these  defects,  such  change  should  be  made  before  th^ 
literature  becomes  still  more  extended. 

"The  first  need  in  a  scientific  cliu*sification  of  these  muscular  defects  is  the  possession 
of  such  terms  as,  with  |»rc>per  modifications,  shall  justly  express  the  conditions  described. 

"The  terms  which  have  already  been  employed  are  all  unsatisfactory,  and  are  ncn 
uniformly  employed  by  different  writers  to  describe  precisely  similar  conditions.    No  ten 
now  in  common  use  occur  to  me  as  being  in  all  res[)ects  desirable. 

"  We  may,  therefore,  select  some  word  which  shall  convey  the  general  idea  and  wbi(=r    t^, 
with  it«  proper  modifications,  will  express  our  meaning  with  specific  variations.     Sucl^Bfc^       a 

term  should  not,  like  the  word  'insufficiency.'  attempt  to  describe  the  exact  nature  of  t "^  -ip 

muscular  conditions,  for  this  is  often,  if  not  generally,  a  subject  of  uncertainty.     It  shov — ^  ^<1 

rather  indicate  the  resultant  facts  as  shown  by  the  tendency  of  the  visual  lines  to  devi  ss^Es^te 
fmm  the  physiological  equilibrium.  Nor  should  the  term  convey  the  idea  of  an  act  ^'•^zaal 
turning,  or  deviation  of  one  of  the  visual  line<  from  what  should  be  the  common  pointi^  of 

fixation.     It  should  express  a  tcnrfency  to  such  deviation  of  such  character  that,  should  ^^jie 

r»r«-<»  of  the  will  be  removijd.  this  actual  turning  would  result. 

"The  visual  lint^s.  in  the  conditions  under  consideration,  are  held  in  such  relatioi — ^k.  s^to 
each  other  as  to  permit  of  more  or  less  perfect  binocular  vision,  but  at  an  expense  of  a  *z=er- 

tam  excess  of  nervous  effort.  In  this  we  have  the  distinction  between  these  condifc:^  i  *)/iS 
and  those  known  as  strabismus;  for.  while  in  these  there  is  habitual  binocular  visio  .m^-M,  .  m 
strabismus  there  is  habitual  <liplopia.  either  conscious  or  unconscious.  It  is  true  tt^x  ^=«f  ^ 
fusion  of  images  is  possible  in  many  cases  of  strabismus,  and  that  slight  diplopia  ma2>'"^  ^^^' 
come  to  a  certain  degree  a  habit,  in  the  conditions  under  consideration.  Neverthel  ^^*^^-  ^ 
condition  of  habitual  diith^pia  should  in  general  be  regarded  as  distinguishing  strab i. s=' 't^ ^** 
from  these  conditions. 

"The  Greek  word  oofxtr  [a  tendenqi)  se»^in^  to  fulfill  the  conditions  required^,  nna 
accurately  expresses  our  moaning  in  r<*gard  to  this  class  of  defects.  With  this  for  *^'-"" 
central  idea  we  may  ea.-ily  express  every  variety  of  tendencv  to  deviation,  as  w«i*  ''* 
the  absence  of  such  ton.lpncy.  Thus  th<^  two  generic  terms  orthophoria  (bpB6g,  ri^^^^ 
ort/>of,  a  tending)  and  hcfrrophoria  [irtfUK,  diflerent)  would  expre.ss  respectively  »•  t^^' 
dency  straight  forward  and  a  t«'n<lpncy  in  some  other  direction. 

"In  order  that   these  terms  should  possess  j.recise  signification,  the  relation  of    ^^^ 
visual  lines  to  which  they  are  applied  should  be  determined  under  the  uniform  con'iiti^^'''     ■ 
which  are  here  given. 

"The  eyes  shoul<l  be  directed  toward  an  object  situated  at  a  given  distance  fr*^'^ 
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them,  and  the  head  should  be  in  the  pOKition  known  as  the  'natural'  or  'primary'  posi- 
tion. The  nio?t  convenient  distance  for  the  object  is  that  at  which  tests  for  refraction 
arf*  commonly  made;  that  is,  twenty  feet,  or  six  metres.  This  distance  is,  therefore,  chosen 
as  the  standard  for  the  determination  of  orthophoria  an<l  hetero{)horia.  The  best  object 
for  use  in  these  determinations  is  a  lighted  candle  against  a  dark  background.  It  should 
be  on  a  level  with  the  eyes  and  at  a  distance  of  twenty  feet.  If  ametropia  exists,  the  eyes 
should  be  supplied  with  suitable  correcting  glasses.  In  the  'natural  position*  the  body 
and  heiul  are  erect,  the  eyes  are  in  the  same  horizontal  plane,  and  the  median  line  (a 
horizontal  line  at  right  angles  with  the  line  connecting  the  two  eyes)  is  directed  exactly 
toward  the  object.  Under  these  circumstances  there  should  be  in  orthophoria  the  minimum 
of  muscular  innervation. 

"These  conditions  being  observed,  we  may  ascertain  the  existence  of  muscular  equi- 
librium or  its  absence  by  means  of  prisms  in  the  manner  familiar  to  all  oculists. 

'The  determination  of  the  muscular  conditions  at  near  points  will  occupy  our  atten- 
tion as  we  proceed.  It  is  to  be  remembered  that  the  results  in  such  examinations  are  by 
no  means  absolute.  Heterophoria  may,  like  hypermetropia,  b^  partly  or  entirely  latent. 
Indeed,  as  in  actual  hypermetropia.  we  sometimes  have  apparent  myopia,  so  with  an  actual 
inward  tendency  an  apparent  outward  tendency  may  be  observed. 

"  The  different  relations  of  the  visual  lines  which  may  be  now  found  may  be  defined 
nnd  arranged  as  follows,  a  stAte  of  the  most  com])lete  relaxation  of  muscular  effort  attain- 
i^\A(:  being  always  supposed  : — 

•'I.  Generic  Terms. — Orthophoria:  A  tending  of  the  visual  lines  in  parallelism. 
J-J^fkroj)horia :  A  tending  of  these  lines  in  some  other  way. 

"II.    Specific  Termff. — Heterophoria  may  bo  divided  into: — 
"  1.     Eiophoria:  A  tending  of  the  visual  lines  inwanl. 
"2.     Exophoria:  A  tending  of  the  lines  outwanl. 

"  3.     Hyperphoria  (right  or  left) :  A  tending  of  the  right  or  left  visual  line  in  a  direc- 
tion above  its  fellow. 

"This  term  doea  not  imply  that  the  line  to  which  it  is  referred  is  too  high,  but  that  it 
**  higher  than  the  other,  without  indicating  which  may  be  at  fault. 

"III.  Gompound  Terms. — Tendencies  in  oblique  directions  may  be  expressed  as 
"^//>^rfsophoria,  a  tending  upward  and  inward  ;  or  hyper  exophoria,  a  tending  upward  and 
o'ltwsird.     The  designation  'right'  or  'left'  must  be  applied  to  these  terms. 

"  In  recording  the  respective  elements  of  such  compound  expressions  I  have  employe<l 
*=*  i  gn  L_.      For  example,  if  it  is  desired  to  indicate  that  the  right  visual  line  tends  above 
i^**    ^•^llow  3°,  and  that  there  is  a  tending  inward  of  4°.  the  fact«^  are  noted  thus:   Right 
^•"^/^^-r-^ophoria,  3°  L.  4°. 

"  In  the  absence  of  any  means  of  producing  a  uniform  state  of  relaxation  of  the  long 

-^iiivr  muscles,  such  as  we  possess  in  atropine  for  the  ciliary  muscles,  we  must  resort  to 

^   ^^V'  known  device  to  ascertain  as  nearly  as  po.^sible  the  true  relations  of  the  muscles. 

•    ^^t^odx  other  than  that  of  measuring  the  deviation  when  diplopia  is  produce<l  s*hould, 

'*^^^  ver.  be  regarded  as  auxiliary,  and  the  record  of  ortho-  or  heterophoria  should  be 

Ti^4vl«..  from  the  diplopia  test. 

"The  powers  of  the  different  pairs  of  muscles  to  overcome  prisms  should  next  be  de- 

^Ttiine'l.    Some  confusion  ha-*  existe<l  in  the  use  of  terms  to  express  this  power.     Thus, 

^'^  Vrords  adduction  and  abduction  have  been  emj)loyed  by  Graefe  and  succeeding  writers 

^^  V^«*  the  power  of  the  ej'es  to  overcome  respectively  a  prism  with  its  base  out  or  in. 

/^y  have,  however,  been  employed  to  express  this  power  both  when  the  object  of  fixa- 

^^^  has  been  at  a  considerable  distance,  and  when  at  the  ordinary  reading  distance. 

"  Tlie  same  words  are  also  used  to  express  the  limits?  of  excursion  of  the  eyes  outward 
^^  inward  in  the  act  of  fixation. 
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"  The  words  convergence  and  divi^rgence  have  simihirly  l>«*en  emjiloyed  to  exjiresg 
different  cla&ses  of  phenomena.  As  the  wonls  adduction  and  abduotion  are  necessary  to 
express  the  power  of  moving  outward  and  inward  of  either  eye  singly,  and  as  the  terms 
convergence  and  divergence  must  in  all  ca^es  imply  the  approach  or  the  separation  of  the 
axis  of  the  two  eyes,  whether  in  the  act  of  overcoming  a  prism  or  oiherwise  then?  might 
be  an  advantage  in  employing  tlie  word  convertjaict  to  indicate  the  highest  degree  of  {Kfwer 
of  blending  images  at  a  distance  of  twenty  feet  when  a  prism  with  '\\»  base  out  is  inter- 
posed; and  tlie  term  divergence  to  indicate  the  limit  of  power  to  overcome  a  prism  with  itn 
base  in.  This  latter  would  also  be  less  liable  to  objection  for  the  reason  that,  while  each  eye 
is  habitually  directed  in  abduction  and  adduction,  the  two  are  rarely  by  voluntarj*  effort 
caused  to  diverge  except  by  the  influence  of  a  prism.  The  fact,  however,  that  Graefe  in 
his  classic  treatise  on  muscular  asthenopia  employed  the  words  abduction  and  adduction 
to  indicate  the  ability  to  overcome  prisms  must,  beyond  a  doubt,  determine  the  point,  and 
these  words  should,  therefore,  represent  the  diverging  and  converging  power  witli  ]»risni.«. 
The  standard  of  distance  should,  however,  be  uniform  with  that  for  the  test  for  ortho-  and 
heterophoria. 

"  It  often  happens  that  images  can  be  united  when  a  prism  is  placed  before  an  eye 
with  its  base  up  or  down,  but  that  diplojua  is  produced  if  the  prism  is  reversed,  or  if  it  is 
placed  in  the  first  position  before  the  other  eye.  In  other  words,  the  tendency  of  one 
visual  line  being  higher  than  the  other,  the  power  to  blend  images  is  greater  when  the 
])rism  is  placed  in  one  than  when  j-laced  in  the  opposite  direction. 

"This  condition  is  one  of  great  importance,  and  no  examination  of  muscular  equi- 
librium should  be  regarde«l  as  (Complete  in  which  its  presence  or  absence  is  not  determined. 
The  ability  to  overcome  a  prism  with  its  ba.<e  down  may  be  called  surnvmdnction .  and  the 
eye  before  which  the  j>rism  is  ]>laced  is  indicated  by  the  word  'right'  or  'left.' 

"It  remains  to  consi<ler  the  relations  of  the  muscles  when  the  eyes  are  directed  to 
objects  at  the  usual  reading  distanct-. 

"These  relations  may  be  uniform  with  those  manifested  at  u  distance,  or  they  may 
vary  in  degree  or  in  the  direction  of  greatest  apparent  energy.  To  these  conditions  it 
might  at  first  aj>]>ear  best  to  apply  the  familiar  terni^  'insufficiency  of  the  interni'  <»r 
'  externi.' 

"The  objections  are  that  the  terms  hav<'  already  been  employed  to  exprehs  the  rela- 
tions of  the  eyes  in  accommodation  and  also  in  rept>se.  an<l  that  only  two  (»f  many  con- 
ditions can  be  described. 

"The  relations  of  the  visual  lines  in  accommodatif»n  do  not  always  depend  upon  the 
comparative  strength  or  weaknes.«*  of  the  opposing  muscles,  but  upon  a  ])eculiar  slate  of 
innervation  of  the  muscles. 

"The  habit  of  maintaining  an  exce.Hsive  tension  upr)n  the  outer  muscles  in  order  to 
overcome  e.sophoria  fre<juently  manifests  itself  m  the  near  te.st  as  'insufficiency  of  the  in- 
terni.' 

"These  considerations  ren<b'r  it  de.^irable  that  a  uniformity  in  the  descrij'tive  terms  for 
the  near  and  distant  test.**  should  he  maintained.  The  terms  already  em]«l<»yed  for  distance 
may,  therefore,  he  j.roperlv  used  if  the  nio<lifyin^  j-hrase  in  accommodation'  is  added. 
Thus  we  should  have  for  insufhriiMicy  of  the  interni  crophoria  /»  nrromviodatioii.  etc. 

"  The  relations  of  the  ocular  mu.'-cles  should,  as  (Jraefe  has  shown,  occupy  a  prominent 
place  in  the  record  of  all  examinations  of  the  eyes  for  a.sthenopia  or  kindred  troubh-s. 

"If  the  sy.»<tem  of  words  here  introduced  at  first  appears  to  ])e  suj>erfluous.  and,  there- 
fore, unneces.^ary.  a  careful  consideration  of  the  subject  will  be  likely  to  c<mvince  a  candid 
observer  that  new  and  more  detinite  tt-rnis  are  ii.M-diMl  t(»  convey  uniform  meanings,  and  Xo 
express  more  conditions  than  are  deseribrcl  bv  terms  now  m  usr      The  terms  here  projios***! 
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ft^  6Xf*ltcil  ia  nieiftiuiig^  and  the  system,  Uy  ^rmn^iBg  ih^  VA^rioua  devidtiog  tMidenciet) 
rii£c>   clmM»^  snggeetii  to  tJa*  «!xaiDiner  the  conditioas  concf-riiin^  wLieh  lie  Mliould  ioform 

Thtia  far,  theii,  in  tbe  examiiiiitioiu  our  ruucinl   pn^u  in  hlnnk  would 
ste^ocl   as  follow}*: — 

>Janit? _  . . .     Ref^idcnce. .  iJuto 

{[{.'-  <  nrri*ctetl  \*\    ulaHH, 


A8TMJM.VTISM  . 

f^snptictrin 

Mxoplioria. 

Hv|)crplu»ri{i,  U, 
fc^utNtimdnct,  H , 


in  jU'coniinotL , 
in  aecoinmuti. , 
Addiirt 

L 

L 


Rending  power  at  ruiutceM  incht^s,  (.'unccl*  d  i>\    ...,,,  ^rUii^bcs, 

VlfilML   PIKLD.  MPTIIAL>lUi=i<X)PE. 


-r\ll  the  data  indicated  fin*  record  in  this  table,  excepting  thi*  csti- 
iW^ticBxi  of  the  decrree  of  a>4tignialisni  and  the  outline  of  the  viHual  Held, 
have*  1x^1*11  referred  to,  atjd  the  tewts  for  each  lune  been  given  with  ^ome 
det^til. 

1'he  entimafion  aruf  correHioit  of  tti^lufmttiiHm  is  a  ditticnit  mutter  for 
*  '*^*  vice,  and  sotnetimea  for  un  exjK'rt,  It  will  he  better  understood  by 
r^t**rc*ttce  to  and  close  study  of  the  standard  text-books  on  ophthal- 
^*^*o^\.  Moreover,  the  ophthidtno^co|x'  is  often  required  to  properly 
^^^■•iiitite  the  degree  and  kind  of  astigwatisni  wldeh  exists.  1  wouhi  Hay, 
*^*  t*»*^ftiMg,  tiiat  a  hitjh  dnjreeof  aatigmatwm  ahoidd  nerer  ht^  di»rfgardtd 
^^  *^rt  iineorrected,  eHpeelally  if  [iresent  in  connection  with  abnormal 
*^*'^**:*us  [ihenomena.     It  Is  a  very  common  eaiise  of  headache  and  a»- 


^lipicsymptoiTis* 

In  t'filimatiftf}  the  i*iftttai  jiflfh  nu   in^tnunent  ^jiecially  desi trued  for 
purpose  (the  perimeter)  greatly  8iniplilief*  the  s^tep,  and  ^ives  uk  at 


**iiine  time  an  accurate  representation  of  its  outline  for  9nhse(|uent 

^*"t*aee,     A  drawin^r  can  be  ronsrhly  mr»de«  however,  of  the  vii^nal  Held 

^liy  patient,  Ity  means  i\\'  a  b]acklH>nrd  jind  a  piece  of  chalk,  thronirh  a 

I      *^t>lv  method  described  in  most  of  the  text-book«*     In  some  nervous 

\  ^^»  it  is  very  «le-sirat»le  that  a  reo^jster  of  the  vUnal  Held  be  taken  from 

^^^  to  time  anil  preserved  f<»r  reference. 

til 
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Now,  wlien  we  have  carefull}'  examined  our  patient  resi)ecting  all 
the  data  indicated  in  the  preceding  table,  are  we  safe  in  passing  an 
opinion  respecting  the  condition  of  the  e3'es?  I  would  again  say, 
**No.'' 

We  have  now  reached  a  point  where  we  should  administer  atrojnne 
to  the  patient.  I  usually  employ  a  solution  of  gr.  iv  of  sulphate  of  atro- 
pine to  an  ounce  of  distilled  water.  This  can  be  kept  constantly  in  3'our 
of  lice  in  a  phial  with  a  rubber-top  dropper  substituted  in  place  of  a  cork. 
A  drop  or  two  in  each  eye  will  suflice  in  most  subjects  to  dilate  the  pupil 
widel}'  and  to  paralyze  the  power  of  accommodation  of  vision  for  near 
objects  in  about  three  hours.  In  occasional  instances  it  becomes  neces- 
sary to  keep  the  patient  under  its  influence  for  several  days,  but  tliis  is 
not  the  rule. 

It  is  well  to  caution  the  patient,  after  using  this  drug,  that  he  may 
possibly  sutfer  from  the  sunlight,  and  that  colored  glasses  will  relieve  him 
of  this  annoyance.  It  is  also  best  to  tell  him  that  his  vision  may  become 
very  blurred  for  distant  oijjects  in  case  he  is  far-sighted;  and  that,  in  any 
case,  he  will  be  unable  to  read  or  to  write  by  the  aid  of  vision  tcithout 
glasses  for  several  days.  I  have  known  hypermetropic  patients  to  be- 
come greatly  alarmed  at  the  rapid  loss  of  vision  which  has  followed  the 
use  of  atropine ;  all  of  which  could  easily  have  been  avoided  had  they 
been  pre]mred  for  it  by  timely  words  of  explanation.  It  is  always  well 
to  explain  to  far-sighted  subjects  the  difference  between  **  manifest "  and 
*' latent"  hypermetropia,  and  to  make  them  intelligent  as  regards  the 
elfect  of  atropine  upon  the  **  focusing"  muscle  before  you  administer  it. 
If  they  are  forced  by  their  business  to  use  their  eyes  for  near-work  while 
under  the  influence  of  atropine,  a  i)air  of  cheap  glasses  may  be  given 
them  for  temporary  use  while  under  its  influence. 

I  cannot  impress  too  strongly  upon  you  the  necessity  of  using  atro- 
pine upon  a  patient  (if  young)  for  diagnostic  purposes  when  an  error  of 
refraction  or  of  accommodation  is  suspected.  Personally,  I  do  not  rejjard 
an  examination  as  complete  icithout  it.  It  solves  the  (juestion  of  the  pres- 
ence of  "latent"  hypermetropia — a  very  common  defect  and  a  very  im- 
portant one  (from  the  standpoint  of  the  neurologist)  if  allowed  to  go 
unrecognized.  Il  reveals  the  existence  of  a  i)revious  ciliary  spasm. 
It  often  arrests  headache  as  if  ])v  a  magic  touch,  and  solves  the  nervous 
origin  of  many  other  similar  synii)toms. 

Patients  who  boast  of  their  acuteness  of  vision,  and  who  apparently 
justify  their  statemi'Ut  by  reading  test-type  at  a  distance  without  the  aid 
of  glasses,  are  often  astonished  and  sometimes  alarmed  at  the  immediate 
loss  of  this  power  which  is  brought  about  by  tiie  use  of  atropine.  This 
surprise  is  height;  ned  when  (])y  the  use  of  proi)er  lenses)  their  power  of 
vision  for  distance  is  immediately  restored,  and  they  become  conscious 
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for  tlie  flrst  time*  of  the  mtisculur  oiroil  xvlut-h  they  have  been  c(»mfK'lU*(l 

in  till'  \nM  to  exert  in  or<li  r  to  see  witljcMJt  titeni.     1  shall  never  forget,  [>er- 

*?oiMin^\tliei>en5uaivMi  uhicLi  I  experieiieed  nl'^'seeintr  witliout  eli'ort ''  when 

a  lo^tent  bypermetiTipia  was  (iiseovered  in  mv  <»wii  eye,  nu»l  corrected  Uy 

These  exi>t?riences  are  well-known  facts  amonn:  uculi«ts,  Inil  to  the 
|>r«>re^9i(m  at  large  they  olleu  aecaBion  as  much  of  a  snrjjrise  as  to  the 

f»riti4»||t, 

I  coiilil  pciint  to  ease  after  case  in  my  own  prrn-tice  where  the  nuise 
♦  •f  aietirali^ic  attn<*ks,  excrnciatinii  iK'aclnchr.  vunjiting,  extreme  nervous* 
ae^fe,  and  many  other  syni[Jtoms  ^not  a[j[)arenlly  connected  with  eye-de- 
firc-t> )  ^otdd  have  remained  unreco^jnized  if  atropine  had  not  l>een  em- 
\H*  *  Vr'ti.  There  is  a  rule  given  hy  moi^t  o<'ulists^^viz.,  to  give  to  a  livper- 
met  ropic  patient  the  stronget^t  rofjvejn  glass*  witli  whieh  he  can  comfnrtubiy 
rwwi  %he  normal  te8t-tyf>e  (xx)  at  a  distance  of  twenty  feet.  It  is  imfM>t*- 
♦^ibK-  iti  mauy  vnson  to  decide  thin  faet  witlumt  atrojiine  or  an  oplitlnil- 
nK>.s4_*^ope.  The  former  niethotl  is  umpieslionably  the  mont  aecnrate  one, 
liecmuse  the  aet^ominothitjon  of  the  oculist,  as  well  as  thai  of  the  |»atient, 
iian  tci  be  exelndinl  in  the  latter;  and  it  has  the  advantage,  moreover, 
thfkt     i^  can   be  einploved   liy  the  general  [nactitioner  as  well  as  by  the 

^ow, after  the  patient  returns  to  you  with  widely  tlilated  |)Upils,  you 
^uotilfl   rarefitihj  repvat   each  f<tep  of  the  preinous  ej^aniinfttinn,     Vou 
notilcl  record  the  resnlts  of  these  tests  ami  then  com[iare  them  with  those 
^Mtii^Q^  before  atropine  wasj  employed.      If  the  eye  is  a  normal  c^ne,  the 

20 
"tMofi  will  I)** — ^  alter  atropine  has  been  used,  as  it  was  nn  the  lirsl  ex- 

XX 

">is\tion;  hnt,  when  an  error  of  refraction  or  accommodation  exists, 
thi^n^,.^^  of  a  greater  or  lea*  degree  nniy  lie  noted.  Yon  may  finrl,  more- 
<»vor,  tlint  the  jK>wer  fd'addnetSon  and  of  alMluction  of  the  eye  will  l»emod- 
^inecl  ij,  Home  patients  by  the  action  of  the  ilrng  n[»on  the  aceonnnodntion  of 
^^ion,and  that  aditferent  degree  of  muscular  insutliciency  may  be  detected, 
^^^  Oan  now  decide  intelligently  as  to  the  glass  which  Ih  liest  adapted  to 
f^tore  vision  tor  distant  and  near  ubjects  iti  eiieli  eye  of  the  patient,  and 
M*U  U|^^.  pit-pririMl  tn  iidvise  the  juitienl    res|H't*tiiio  the  nse  id'  the  jiImssos 


^  *   The  ftitv  Kkil'iiitv  Ml  it  lun  forrfHilori  l»y  i:t;iJ!»N>  ijj  txit^ltiii:  hypfmit'trophi  r;ui  only  tu* 

r        *'»Hl  iifl4?r  lUc  c<uj«ntWi!ioriIu*  p<iO<"tii.  Iiln  afr*?,  hl&  sti&ccpttblllty  to  n-rtex  Irrftntlon  fn>m 

^^^^rniii,  rfr,,  have  twen  eurtfuHy  **»mMd<«n*clt     It   {»   net  iieuany  julvUaliU^  hi  foiT««  » 

r*iJ'*^  »ub[rct  to  wciir  u  gltkf^b  which  nniy  t'orrt»ct*  Ujp  lafent  h\  j»i'niieTnipJ4.    I  am  iu  the 

'*  of  correct itiic  «n  luU'iil  Itypi^rnit'trtipU  in  rxn^H  of  o»#  dtoptre. 

I  Prr*«uii.U^.  I  have  of  hit**  tnAr»Mlinl  the  ijphthulnio«k'*»|M'  hs  »  meaii»  of  esHmntlug 
*^'**^  in  rpfmrHoti,  I'jtt-t'pt  hi  ehlldmi  uriU  foi^jh'tinrKUHl  ppr*tiU6,  It  cmunot  nlwayB  be 
^^"*«1  Ujntu,  I  vrn  111  the  Uiiii«i^  uf  mu  i*x|H'rt,  for  Iht^  H[N'rlal  ohjini. 
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selected.  You  can  decide  also  respecting  the  question  of  the  utility  of 
prisms  or  of  tenotomy  if  the  patient  has  marked  insuflScieney  of  the 
muscles.  You  can  judge  more  aecuratel}'  respecting  the  proper  angle  of 
the  prism  re(iuired  in  case  their  use  is  indicated.  I  would  caution  you, 
however,  against  deciding  this  latter  point  before  the  error  of  refravtitm 
(if  such  exists)  /.s  corrected,,  and  not  until  the  '*  diplopia  tests" 
have  been  employed,  after  such  lenses  as  are  required  to  correct  it  have 
been  placed  before  the  patient's  eyes.  I  have  seen  patients  who  gave 
evidence  of  marked  insufficiency  (5°  to  8°),  when  the  refractive  error  was 
uncorrected,  exhibit  no  such  defect  when  glasses  which  corrected  that 
error  were  worn.  Prisms  in  such  a  case  would  inflict  injury  upon  the 
patient  rather  than  afford  relief. 

In  closing,  1  would  remark  that  views  which  I  have  advanced  resi)eet- 
ing  the  dependence  of  abnormal  nervous  i)hen(>mena  upon  eye-defect  are 
not  new.  They  arc  in  antagonism,  however,  to  those  of  some  authors, 
and  have  been  more  or  less  actively  combated  of  late,  especially  in  regard 
to  eye-ilefect  as  a  cause  of  chorea  and  epilepsy.  I  do  not  think  the  re- 
lationship between  *' eye-strain "  and  attacks  of  headache  or  neuralgia 
can  be  denied,  although  it  is  only  hinted  at  by  Anstie  and  is  omitted 
by  most  authors  who  have  written  on  the  causes  and  cure  of  these  dis- 
tressing maladies.  Some  of  our  best  neurologists,  as  well  as  most  oculists, 
are  now  investigating  with  renewed  interest  not  only  the  ametropic  con- 
ditions of  the  •eye,  Init  also  the  e>e  with  "insufficient-'  muscles.  Facts 
are  being  daily  substantiated  beyond  dispute  which  met  with  ridicule 
some  years  since.  Every  day,  in  my  own  experience,  I  am  strongly  im- 
pressed with  the  curative  ellects  of  glasses  and  partial  tenotomies  of  the 
ocular  muscles  in  various  forms  of  functional  nervous  disturbances.  In 
my  o])inion,  the  neurologist  of  to-day  who  fails  to  familiarize  himself 
thoroughly  with  the  examination  of  the  eye  omits  an  evident  line  of 
duty  both  to  himself  and  his  patients.  No  neurologist  can  send  all  of 
his  cases  to  an  oculist  for  an  opinion,  and,  even  if  he  could  do  so,  he 
should  at  least  be  able  to  verify  the  opinion  thus  gained  respecting  the 
refractive  errors  found  and  the  sfffte  of  tlie  ei/e-)ttuscles.  lie  recjuires 
a  case  of  lenses  and  prisms  in  his  office  as  much  as  an  electrical  outfit, 
and  he  should  know  how  to  use  both — the  one  as  an  aid  in  diagnosis, 
and  the  other  as  a  means  of  cure.  Personally.  I  have  come  to  regard 
the  examination  of  any  patii'Ut  sent  to  me  as  in(;ompk»te  until  I  have 
tested  the  state  of  refraction  and  accommodation,  and  examined  with 
care  the  condition  of  the  ocular  muscles.  This  view  has  not  l>een 
hastily  formed,  and  my  daily  experiences  confirm  me  in  it.  I  l>elieve 
the  lime  will  come  when  the  tests  em})loyed  in  eye-examinations  will 
rank  in  importance  in  neurology  with  the  knee-jerk  test,  which  for 
generations,  as  (jowers  remarks,  simply  "amused  school-boys." 
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The  Ophthalmoscope. — In  eounectiua  with  tlic  eye,  it  may  }*e  well 
intention  tlie  instrument  which  in  employed  to  detect  fibnormalities  of 
liat  organ,  %  iz,,  the  ophthalniohcoi.>e. 

All  forms  of  this  instruBieiit  consist  (1)  of  a  concave  mirror  which 

jierfo rated  at  its  centre,  in  order  that  tlie  obsen^er  may  look  directly 

ato  tho  illuuuiied  fitdd ;  (2)  a  Sfrie8  of  kimcs  liy  which  it  is  possilile  to 

urrect  errors  of  refraction  in  the  eye  of  the  patient  or  observer;  (3j  a 

bi-couvex  lens,  which  brings  the  deeper  parts  of  the  eye  into  prominence, 

uul  enables  llie  observer  to  inspet  t  tliem  minutely. 

Hutchinson  (as  fj noted  by  Hamilton)  gives  j^ome  concise  and  [^rflc. 
tieal  suggeiitions  respecting  the  use  of  this  in.stniment,  which  will  hear 
e^pi^tition.     He  says; — 


>v^. 


t.i»*r> 


Fic,    4u— I'mb  ni'ifTMALMOscori      (Lorlng's  Paitern.) 

**  Having  [ilacecl  the  patients  Uend  in  such  a  manner  that  the  light  (a 
/^\|>^  earulle,  or  ga«-ligbt)  is  on  n  level  wMtb  h\^  temple,  and  slitj^btly  be- 
***»    it  and  his  face,  as  a  consequence,  in  shadow » the  oliserver  sits  in 
^^**^t  and  applies  the  ophthahnoseope  mirror  to  his  own  eye.     He  should 
^1*  l]*)th  eyes  open  that  he  niay  see  where  the  li^ht  falls, and  then  move 
^^  mirrrjr  until  the  liiiht  fulls  full  upon  the  |uipil  of  his  patient.     In  a 
^*>»u*?nt  h<*  will  perceive  the  first  fact  which  this  instrnmetit  reveals,  that 
yy^  l^indns  is  not  black,  as  it  has  always  appeared  to  bt-  before,  but  tliat 
1  *  l»i>f  a  brilliant  lire-red.     He  will,  however,  see  nothine:  of  the  fundus 
OCtly,  only  a  [renerni  rellex      Now*  at  this  point  the  student  must 
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stop  jiwhile  and  use  his  mirror  to  inspect  first  the  transparency  of  the 
fornen,  and  next,  that  of  the  lens  and  vitreous,  and  to  do  this  he  must 
make  the  patient  move  his  eye  in  various  directions.  After  a  little  prac- 
tice he  will  be  able  to  manacre  his  light  well,  and  to  throw  it  with  pre- 
cision wlierever  he  may  wish,  and  to  keep  it  steadily  on  any  given  part 
At  a  first  lesson,  he  may  even  with  advantage  practice  for  awhile  by  illu- 
minating the  second  button  of  the  patient's  waistcoat.  Tact  in  directing 
the  light  having  been  obtained,  we  may  now  proceed  further.  Instniet 
the  patient  to  look,  not  full  in  your  face,  but  over  one  shoulder ;  if  you 
are  inspecting  his  right  eye,  over  your  left  shoulder.  You  will,  when  he 
does  this,  notice  at  once  that  the  tint  of  the  light  reflected  from  the 
fundus  is  changed,  that  it  is  no  longer  lire-red,  but  canary  yellow.  The 
reason  of  this  is,  that  a  different  part  of  the  fundus  is  exposed  to  view, 
that,  namely,  of  the  optic  disk  itself,  which  is  much  lighter  in  color  than 
the  rest.  The  area  of  yellow  is  very  large, — occupies,  indeed,  the  whole 
of  the  fiehl,  while  we  know  that  the  disk  itself  is  very  small.  This  proves 
that  the  objects  thus  distinctly  seen  are  immensely  magnified.  Magnified 
by  what?  By  the  patient's  own  eye,  which,  as  we  have  said,  is  e(|uivalent 
to  a  lens  of  one-inch  focus. 

**  Hitherto  we  have  seen  nothing  distinctly,  but  if  the  observer  now^ 
brings  his  head  very  close  to  the  i>atieut's  face,  he  will  be  able  with  raor 
or  less  facility  to  observe  the  details  of  the  bottom  of  the  eye,  the  trunks 
of  the  vessels  of  the  retina,  the  optic  disk,  etc.     What  he  sees  is  nois 
equivalent  to  type  looked  at  through  a  one-inch  lens,  placed  exactly  on 
inch  in  front  of  it." 

In  the  ophthalmoscope   now  generally  emplo^'ed,  a  revolving  di« 
containing  a  series  of  lenses  is  placed  behind  the  mirror.     These  are  i — 
tended  for  the  purpose  of  correcting  any  error  of  refraction  in  the  ej'e  ^ 
the  observer  or  patient.     It  is  imi)ortant  that  such  error  he  detemiin 
first  with  accuracy  and  properly  corrected,  before  the  fundus  is  examio^^ 

The  ophthnlmoscoiH*  is  an  imj)ortant  and  valuable  aid  to  those  W 
are  skilled  in  its  use  in  detecting  changes  in  the  deep  parts  of  the  €?^ 
chiefly  those  of  the  optic  nerve  and  the  vessel  of  the  retina,  by  mean& 
the  sense  of  sight. 

Dr.  AVilliam  C.  Ayres  has  lately  published  in  The  American  Jour  ^^ 
of  the  Medical  Sriences  (1881)  an  exceedingly  valuable  and  eompl^ 
article  upon  this  branch  of  diagnosis 

By  means  of  the  o])hthalmoscope  the  neurologist  determines  *^ 
presence  or  absence  of  a  neuro-retinitis,  or  a  "choked  dinL'^  as  it  is  oall.^= 
which  is  peculiarly  suggestive  of  some  brain  lesion,  that  is  creatin^^ 
gradually  increasing  ])ressure  within  the  cavity  of  the  skull.  Again,  ^• 
»vxx^/8  of  the  retina  are  derived  from  the  same  source  as  those  of  ^ 
brain  ;  hence  chanufes  in  the  one  are  liable  to  be  associated  with  simi^* 
chanires  in  the  other. 
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Thk  Eyelid^.— Thesu  may  afford  vahuible  aid  in  diasniosia.  The 
iifi|K*r  lid  sonietiiiK***  ilrops  over  the  eyelmll  niul  ontmot  l»e  raiser! ,  con- 
Htittttiii^  the  conditinn  termed  ^^ptoms."'  Thin  iiulieutes  a  parnlysi!^  i»f 
thcthini  cranial  ner^'e.  A*riiin,  when  the  faeial  nerve  i'>  pRralyzed.  the 
ryelidi*  of  the  nUe<tted  sirle  cannot  he  elomHl.  PutliueSM  of  the  lower 
•yelld,  especially  in  the  morning  after  risin<r»  sLi<rirests  thi*  |>osKihiiity  nf 
kidney  disease.  Alcoholic  patients  often  exhibit  a  cpdver  of  the  niiis- 
»Mdar  fibres  of  the  eyelids.  Spagm  of  the  dds  produees  the  pec*  u  I  in  r 
wiiikinj^  so  often  seen  in  St»  Vitus' dance  and  other  nervouis  atreetions. 
lu  imliefiles  and  cretins  the  lids  are  often  obli<piely  plnced. 

The  expression  of  the  eye  is  influenced  to  a  large  extent  by  the  eye- 
lids and  may  often  be  eharaeteristie  of  certain  nervous  diseases.  Melan- 
'•bolittcs  exhibit  the  downcast  eye.  Maniacs  may  look  excited,  suspiciimH. 
or  distrustful.  A  vacant  stare  is  often  present  in  dementia.  8cjme  forms 
of  lirain  disease  exhiliit  in  the  eye  an  air  of  exaltation.  M»stiirbat4»rs 
<H-iiloni  direct  their  gaxe  at  the  questioner,  but  look  furtively  about  as  if 
to  nvoid  serutiny. 

TiiE  Mouth. — ^The  lips  are  soraetimes  paralyzed.    The  pronunciation 
t*i      tiic  labials  Is  then  renilered  indistinct  or  impossible,  and  a  facial  de- 
^^irmity  is  hUo  created.      The  various  diseases  in  which  the  month  h 
K^fYWcted  may  be  considered  separately  witb  advantage. 

A,  In  BelVx  paraii^HiH  the  lips  are  reudered  incnpuble  of  movcnieni 

«^»»     one  aide  only  and  the  mouth  is  ilnivvu  towurd  the  optiusitc  side  by 

Is^m^mscleB  which   are    no   Jonger   antagonized,  on    account   of   the    facial 

l*^^-«"^lyais.    The  act  of  whistliiiy;  is  rendered  impossible,  because  '*  pucker- 

^'^^S*  "of  tlic  lips  requires  a  contraction  of  the  syminctricnl  muscles  of  the 

^^^1^^^.    The  saliva  is  no  longer  retained,  and  the  patient  *' drools."'     All 

^^^^  B^^rcssiona  except  that  of  repose  are  thoae  of  a  face  alive  on  one  side 

^^*^^^dead  and  motionless  on  the  other;  hence,  they  would  be  particularly 

K*'«^t<»§qiie  and  striking  (were  it  not  so  frightful  utnl  distressing)  even  to 

^*  2  uvuil  observer, 

111  Lhoa^  rare  cases  where  the  faeial  nerve  of  both  sides  is  impaired, 
*  »iptom*i  si  mi  hi  r  to  those  mentioned  above  exist,  except  that  the  tongue 
^'^=^  it^  normal  capabilities  of  movement,  save  in  the  perfect  articulation 
^**^  ^e  hibial  ccmsonants  only,  and  that  a  complete  absence  of  facial  ex- 
'*'*^'^«i<icin  is  present. 

Certain  rules,  which  prove  of  value  in  making  a  diagiioais  of  the  seat 
*''  ^lie  exciting  cunse  of  the  condition  have  been  given  in  the  preceding 
**^*- t»l4'r  (p*  85).  They  are  based  entirely  ujxin  anatomical  facts,  and  are 
^'^ before  very  important,  because  they  admit  of  no  exceptions: — 

B.  The  lips  and  tontrue  are  particularly  atlected  also  in  that  disease 
the   medulla   called    Duihenne^ts   dUemtf   (glosso  labio-Uryntreal   [>a- 

*3^«i§)     So  marked   is  this  loss  of  power,  in  severe  cases,  that  a  most 
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characteristic  facial  deformity  is  induced.  As  this  disease  is  commonly 
bilateral,  the  lips  usually  hang  apart  from  each  other  and  cannot  be 
approximated.  The  tongue  lies  trembling  and  immovable  in  the  floor  of 
the  mouth,  if  the  paralysis  be  complete;  but  if  paresis  only  exists,  it  can 
be  imperfectly  protruded  with  difficulty,  and  is  tremblingly  and  slowly 
retracted.  If  the  paralysis  be  unilateral,  the  healthy  side  of  the  tongue 
becomes  full  and  prominent,  in  comparison  with  the  affected  side,  when 
called  into  action.  Speech  and  mastication  are  seriously  embarrassed. 
The  saliva  is  constantly  expectorated,  because  swallowing  is  performed 
with  extreme  difficulty. 

C.     The  facial  muscles,  as  well  as  the  tongue,  exhibit  a  peculiar 
tremor  in  paralytic  dementia.     Small  bundles  of  fibres  composing  parts 


Ki(i  41.— Bell's  Paralysis.     (After  a  Sketch  from  Life  by  the  Author.) 


of  the  tongue,  or  the  delicate  muscles  of  the  face,  are  thrown  into  i^* 
rhythmical  contractions  by  emotion,  or  the  performance  of  any  volunt^ 
movement,  as  when  showing  tlie  tongue  or  teeth.     These  fibrillary  treiim  * 
may  sometimes  exist  even  in  the  (juiescent  state  of  the  muscles, 
tongue  occasionally  exhibits  coarser  movements  of  a  convulsive  charaei 
Late  in  the  disease  it  may  become  atroi)liied  or  shriveled. 

The  efl'eets  of  this  form  of  tremor  upon  speech  are  aggravated  br 
imperfect  coordination  of  the  muscles  of  the  tongue  and  lips,  whict* 
simultaneously  developed.     Long  or  difficult  words  are  omitted  in  cr^ 
versation  by  these  patients  in  a  half-unconscious  way,  and  the  termi.^ 
syllable  of  other  words  is  commonly  left  olf.     The  speech  becomes  thf-^ 
and  of  a  tremulous  character.     The  shortest  words  ])ossible  are  emplo^^ 
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the  patient  to  coavey  his  ideas,  A  distinct  proniineiatiou  of  eouso- 
Ms  niul  polysyllabic  words,  sucli  as  •HHrnstitutitm/*  ^*  iurnHibility/* 
prognostication, *'  etc.,  is  impossibk*;  hence,  a  te*st  is  tljus  aliorded 
tireen  carelessness  of  utterance  and  a  physical  inability  to  articulate* 

An  unnatnrnl  quietude  of  the  wiUHcivs  of  the  face  aiid  a  slight  dim- 
ity of  the  pupiU  are  prominent  featureH  of  its  stage  of  dt^velopment. 
It  is  well  to  note,  in  this  connection,  a  test  which  is  of  some  value 
deciding  as  to  tlie  existence  of  this  special  form  of  diBeatit\     Extend 
(ic  patient's  tiugers  and  placf  tlieni  l>etween  your  own,  nutt  a  delicate, 
firehment-like ''  fremitus  will  he  felt,  which  is  due  to  an  otherwise  ini[x*r- 
tptible  treraor  of  the  hand  muscles. 

D.     The  It  pa  purtitipate  to  a  marked  degree  in  severe  types  ot  facial 

nam.     Iti  the  clonic  form  of  the  njuscles  on  one  side  of  the  face,  are 

flolently  contracte*!  and  as  suddenly  relaxed.     The  eye  is  commonly 

fleeted  simultaneously  with  the  an^jle  of  the  mouth,     The  s^msms  are 

^rked  hy  distinct  paroxysms » whose  diirntion  varies  from  a  few  seconds 

an  hour  or  so.     If  the  spasm  is  of  atonic  variety*  mastication  and 

ticnlation  are  interfered  with,  and  the  pfiroxysms  are  of  longer  duration. 

It  is  always  well  to  search  carefully  for  carious  teeth  in  tiiese  cases; 

it  the  spasms  may  be  due  to  cold,  wounds,  injuries  to  the  trigeminal 

MT€,  or  chiirea. 

A\  The  lips  may  indicate  some  form  of  defect  in  ifn^  hearftn  aciion 
bJiie  or  purple  in  color. 

Scura  at  the  corners  of  the  month  are  strongly  suggestive  of  previous 
^hilitic  idceration,  a  point  of  importance  in  the  treatment  of  some 
Wi»  of  nervous  disease. 

I\  The  gums  should  always  be  inspected.  If  pale,  ansBniia  exists, 
luc  along  the  line  of  junction  with  the  teeth,  lead  poisoning  is 
It.  If  the  teeth  are  loosened  and  the  gums  are  soft  and  bleed  easily, 
f burial  poisoning  may  be  suspec^ted;  this  is  rendered  positive  if  the 
tt.h  has  the  *" mercurial  odor"  and  the  saliva  is  excreted  in  veryjurge 
^*i titles.  Various  cachexias,  phos|)liorus  poisoning,  purpura,  and 
ry,  produce  marked  and  oJlen  characteristic  changes  in  the  gnms, 
-tf.  The  teeth  may  atlbrd  much  valualile  information  res|>ecting  the 
bility  of  hereditary  syphilis,  rintchinson  has  described  the  char- 
-thistles  of  such  teeth  with  accuracy  and  detail.  It  is  impossible  to 
►t*<?  his  deductions  hero,  but  the  peculiarities  of  syphilitic  teeth  are 
genemlly  well  recognized,  and  are  oilvn  a  valuable  aid  to  the  neu- 
^Ig^ist,  both  in  diagnosis  and  treatment. 
M,  The  tongue.  Some  diaijnostie  points  regarding  the  tongue  have 
touched  upon  alren<ly.  When  the  face  exhibits  any  form  of  pa* 
""^is,  it  should  he  always  carcfnlly  notid  if  tlie  tongue  exhibits  fibril- 
tremors  I  alsn  whether  it  can  be   |ir«>truiled  in  a  straight  line  and 
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moved  freely  in  all  possible  directions.  In  testing  speech  those  words 
should  be  employed  that  require  the  normal  power  of  movement  of  the 
lips  (the  labials)  and  of  the  tongue  (chiefly  the  consonants).  It  should 
be  also  noted  whether  the  words  are  clearly,  rapidly,  and  distinctly 
articulated,  or  if  the  utterance  of  words  is  slow,  thick,  or  slurred. 

Ragged  edges  in  the  tongue  indicate  epilepsy,  because  it  is  frequently 
bitten  during  the  paroxysms. 

Imperfect  mastication  of  food  and  dilliculty  in  swallowing  may  be 
due  to  loss  of  power  in  the  tongue. 

A  '* furred  condition"  of  one  lateral  half  of  the  tongue  indicates 
some  irritation  of  the  branches  of  the  fifth  cranial  nerve;  hence,  the 
presence  of  decayed  teeth,  diseases  of  the  gums,  or  the  maxillary  bones, 
etc.,  should  be  carefully  searched  for.  The  tongue  may  be  paralyzerl  on 
one  side  or  on  both.  This  condition  is  not  infrequently  due  to  hemor- 
rhage, softening,  or  tumors  of  the  brain,  and  it  occurs  in  connection  with 
embolism  or  the  general  paralysis  of  the  insane. 


Kic;.  42 —Syphilitic  Treth.    (Hutchinson.) 

Spasm  of  the  tongue  may  be  perceived  in  connection  with  chorea, 
epilepsy,  hysteria,  facial  spasm,  and  as  a  result  of  slight  compression  or 
irriUtion  of  the  hypoglossal  nerve.  Fibrillary  tremors  of  the  tongue  are 
often  encountered  in  ])atients  attlieted  with  paralytic  dementia. 

/.     The  xofl  palate  may  be  implicated  when  tlie  facial  nerve  is  injured 
above  the  origin  of  the  petrosal  nerves.     It  is  important  to  examine  tlie 
palate,  therefore,  whenever  Bell's  paralysis  exists,  since  the  seat  of  the       - 
exciting  cause  may  be  decided  by  it.     It  may  partici|)ate  also  in  atrophic  =— 
chan<res. 

The  Ear. — Deposits  of  urate  of  soda  are  often  found  in  the  ear  in— j 
gouty  subjects.    These  may  cause  ulceration.     Again,  the  lobe  of  the  ea»" 
may  become  swollen,  red,  and  glistening  as  an  attack  of  gout  is  bein^^g 
developed. 

Among  insane  patients,  the  ear  fre( men tly  becomes  deformed  froi  -^l. 
a'tliiematoma. 
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Persistent  discharge  of  pus  from  the  ear  indicates  disease  within  the 
temporal  bone.  Fatal  brain  complications  may  arise  from  an  extension 
of  such  ear  troubles  to  the  coverings  of  that  organ. 

The  Face  as  a  Whole. — Among  the  diseases  of  the  nervous  system, 
there  are  certain  types  of  physioguomy  which  are  so  characteristic  as  to 
be  of  the  most  positive  value  in  diagnosis. 

In  attacks  of  ejnlepsy  the  neck  at  first  becomes  twisted,  the  chin 
raised  and  brought  round  by  a  series  of  jerks  toward  one  shoulder.  The 
features  are  greatly  distorted.  The  brow  is  knit;  the  eyes  are  sometimes 
fixed  and  staring,  at  other  times  rolling  about  in  the  orbit,  and  again 
turned  up  beneath  the  eyelid,  so  that  the  cornea  is  covered,  and  onl}^  the 
white  sclerotic  is  to  be  seen ;  the  mouth  is  twisted  to  one  side  and  dis- 
torted; the  tongue  is  thrust  between  the  teeth,  and,  caught  by  the  violent 
closure  of  the  jaws,  is  bitten,  often  severely ;  and  the  foam  which  issues 
from  the  mouth  is  reddened  with  blood.  The  turgescence  of  the  face 
indicates  obstruction  of  the  venous  circulation;  the  cheeks  become  pur- 
plish and  livid,  and  the  veins  of  the  neck  are  visibly-  distended. 

During  the  fit  of  exacerbation,  in  an  attack  of  tetanus  or  lockjaw,  the 
aspect  of  the  sufferer  is  sometimes  frightful.     The  forehead  is  corrugated 
and  the  brow  knit,  thus  expressing  the  most  severe  type  of  bodily  suf- 
fering;  the  orbicularis  muscle  of  the  eye  is  rigid,  and  the  eye  itself 
staring  and    motionless;    the   nostril    is   widely  dilated,  indicating  the 
extreme  distress   of  breathing;   the  corners  of  the   mouth   are  drawn 
back,  exposing  the  teeth,  which  are  firmly  clinched  together;   and  the 
features,  as  a  whole,  have  a  fixed  and  ghastly  grin — the  so-called  *'  risus 
sardonicus."      During   such   paroxysms   as    in    those  of  epilepsy,  the 
^ngue  is   liable  to   bc»come   protruded   between  the  teeth   and   to   be 
^verely  bitten. 

In  chorea  the  facial  muscles  participate  in  the  general  eccentricity 

^^  movement.     Watson  thus  describes  the  peculiarities  of  this  strange 

*^ection:  "The  voluntary  muscles   are  moved  in  that  capricious^nd 

ftntastic  way  in  which  we  might  fancy  they  would  be  moved  if  some  in- 

^'^iljle  mischievous  being,  some  Puck  or  Robin  Goodfellow,  were  behind 

"^-      patient  and  prompted  the  discordant  gestures.     With  all  this  the 

**t,ic5u|ation  is  impeded;  there  is  the  same  perverse  interference  with  the 

^^C'les  concerned  in  the  utterance  of  the  voice.     By  a  strong  figure  of 

^P^^ch  the  disorder  might  be  called  'insanity  of  the  muscles.'" 

In  catalepsy  the  patient  lies  often  with  eyes  open  and  staring,  yet 

^^^owt  expression  indicative  of  life ;  more  like  a  wax  figure  or  a  corpse 

^^^  like  a  living  subject.     The  features  may  be  made  to  assume  any  ex- 

^  ^^sion,  no  matter  how  absurd,  as  the  tissues  have  their  normal  pliability. 


^   they  will  remain  so  placed  until  again  mechanically  altered.     This 
^«  peculiarity  is  also  present  in  the  muscles  of  the  extremities,  and 
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forms  one  of  the  distinguishing  tests  of  the  disease.  The  mental  Acuities 
are  in  abeyance,  and  all  power  of  voluntary  motion  is  lost.  The  sensi- 
bility of  the  body  seems  also  to  be  lost. 

In  hystero-epilejysi/  the  contortions  of  the  face  and  body  are  often 
frightful.  In  rare  cases  consciousness  may  l>e  retained  throughout  the 
attack. 

The  deformities  of  face  and  intellect  which  seem  to  be  the  result  of 
residence  in  special  atmospheric  conditions,  or  of  certain  well-defined  lo- 
calities, are  illustrated  in  that  race  of  people  found  in  Valais  and  the  ad- 
joining cantons  of  Switzerland,  called  *'  cretins."  Many  of  these  wretches 
are  incapable,  according  to  Watson,  of  articulate  speech;  some  are  blind, 
some  are  deaf,  and  some  suffer  from  all  of  these  privations.  They  are 
mostly  dwarfish  in  stature,  with  large  heads;  wide, vacant  features;  gog- 
gle eyes;  short,  crooked  limbs,  and  swollen  bellies.  The  worst  of  them 
are  insensible  to  the  decencies  of  nature,  and  in  no  class  of  mortals  is 
the  impress  of  humanity  so  pitiably  defaced.  They  are  usually  the  de- 
scendants of  parents  afllictod  with  goitre. 


Fig.  43. — The  Hanu  in  Pkogrkssive  Musculak  Atkophy. 

The  Hand. — Among  certain  forms  of  nervous  disease  characteristic 
defiMmities  of  the  liand  are  somotinios  encountered.  These  will  be  con- 
sideri'd  separately.  Tremor  and  si)asni  of  tlie  fingers  are  also  developed, 
in  some  eases,  and  require  a  htisty  description. 

The  deformities  of  the  hand  that  are  commonly  observed  include  (I) 
that  of  so-called  "progressive  muscular  atrophy;"  (2)  that  of  a  spinal 
disease  known  as  ''anivotro|)hic  lateral  spinal  sclerosis;"  (3)  that  of  in- 
jury of  the  ulnar  nerve;  (4)  that  of  injury  of  the  musculo-spinal  nerve; 
(5)  that  of  injury  of  the  median  nerve  ;  ((>)  that  of  paralysis  agitans ;  and 
(7)  that  of  gout  and  rheumatism. 

The  tj^eviors  (f  the  hand  include  (1)  those  of  a  condition  called 
"athetosis;"  (2)  those  of  chorea  or  St.  Vitus'  dance;  (3)  those  of  paral- 
ysis agitans;  (4)  those  of  the  general  paralysis  of  the  insane;  and  (5) 
those  produced  by  circumscribed  lesions  of  the  nerve  centres. 
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In  progressive  muscular  atrophy  the  ball  of  the  thumb  is  often  tlie 
starting-point  of  the  disease.  This  eminence  gradually  shrinks  and  dis- 
appears. It  should  be  remembered  that  the  disease  affects  symmetrical 
and  homologous  parts ;  hence  both  hands  are  liable  to  present  the  same 
deformity.  Gradually  the  muscles  between  the  bones  of  the  hand  shrink, 
so  that  the  bones  stand  out  unnaturally.  Fibrillary  twitchings  over  the 
affected  muscles  should  always  be  looked  for,  as  they  are  seldom  absent. 
The  temperature  is  lowered  over  the  atrophied  muscles. 


Fig.  44— Ulnar  Paralysis.     (After  Bramwcll.) 

In  amyotrophic  lateral  spinal  sclerosis  the  hand,  when  affected,  is 

®^^^^ngly  flexed  upon  the  forearm,  the  fingers  are  shut  tightly  upon  the 

P^J  m,  and  the  thumb  is  drawn  inward  toward  the  fingers.     Attempts  to 

^^*"^ghten  the  fingers,  thumb,  or  hand,  will  be  strongly-  resisted,  and 

^^^se  pain.     In  course  of  time  the  affected  muscles  become  markedly 

^*^^i*nnken,  thus  adding  to  the  deformity  described.     Fibrillary  twitchings 

^^3'  be  easily  excited  in  the  affected  muscles,  provided  they  do  not  spon- 

^^^^oasly  exist. 

When  paralysis  of  the  ulnar  nerve  exists,  adduction  of  the  hand  is 
^  longer  performed  in  a  perfect  manner,  since  the  flexor  carpi  ulnaris 
^•^  no  longer  act  in  unison  with  the  extensor  carpi  ulnaris.     Flexion 


^ 
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of  the  hiind  is  performed  imperfectly,  and  by  means  of  the  flexor  of 
the  radijil  side  of  the  forearm  only,  since  that  muscle  is  supplied  by 
the  median  nerve.  Tlie  ability  to  move  the  little  finger  is  almost  entirely 
abolished.  Complete  flexion  of  the  inner  three  fingers  is  rendered  diflii- 
cult  and  sometimes  impossible.  Tlie  fingers  cannot  be  separated  from 
each  other,  or  compressed  into  a  close  lateral  juxtaposition,  owing  to 
paralysis  of  the  interossei  muscles ;  and  fiexion  of  the  first  phalanx  and 
extension  of  the  two  terminal  phalanges  of  all  the  fingers  are  rendered 
impossible,  for  the  same  reason. 

When  the  ulnar  nerve  is  paralyzed  above  the  wrist,  so  that  the  in- 
terossei and  lumbricales  are  alone  paralyzed,  the  hand  assumes  a  diag- 
nostic attitude,  tlie  so-called  'claw-liand,"  in  which  the  extensor  com- 
munis digitorum  muscle  extends  the  first  phalanges  of  all  of  the  fingers, 


Fig.  45.— Mkdian  Paralysis. 

while  th(»  other  two  rows  of  phalimiies  are  flexed  by  the  common  flexor 
muscles  of  the  fingers  (the  interossei  and  lumbricales  being  no  longer 
able  to  flex  the  flrst  row  of  phalanges,  or  to  extend  the  two  other  rows). 
This  same  condition  of  the  hand  may,  however,  be  produced  by  a  con- 
dition of  progressive  muscular  ntrophy  of  these  muscles. 

It  must  he  rcnienibered  that  this  condition,  if  dependent  upon  ulnar 
paralysis  alone,  is  more  marked  in  the  two  inner  fingers  than  in  the  three 
outer,  since  the  lumbricales  are  sup])lied  in  part  by  the  median  nerve. 
This  clinical  fact  seems  to  stamp  the  action  of  the  lumbricales  as  similar 
to  that  of  the  interossei.  Finally,  the  effects  of  ulnar  paralysis  may  bi» 
nianifest(»d  in  the  movements  of  the  thumb,  since  it  supplies  two  muscles 
which  control  it.  This  will  be  most  a|)])arent  when  the  patient  is  re- 
(pu'sted  to  ])ress  th(^  thumb  forcibly  against  the  metiicarpal  bone  of  the 
index  finirer.  or  to  adduct  the  thumb. 
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When  paralyisa  of  the  median  nerue  exists,  the  suvoikI  [>[ml»n«r»*^  oT 
all  the  tinkers,  niid  the  third  jjhalan^es  of  tlie  itid*'X  iijhI  middle  lliifiers 
i*annot  l>e  flexed,  and  the  thumb  caiiuot  l»e  Hexed  or  hrnu^Ut  into  contact 
with  the  Httle  tinker  On  the  other  hand,  Uexion  of  tlie  first  phal&iix, 
with  exteusion  of  the  other  two,  can  be  [K^rformed  in  all  tile  flnLa-rn  by 
the  aid  of  the  iiiterossei,  whieli  are  ^applied  l»y  the  ulnar  nerve.  The 
p<J!»itii>n  of  the  thuuih  is  peeidiar;  it  is  extended  runl  addueted  anti  thiiss 
eliisely  appUed  to  tlie  index  tintrer,  as  in  the  h.-md  nf  the  ape.  The  hand, 
when  rtexion  at  the  wrist  is  attempted,  is  ^tronirly  addneted  by  the  iietion 
of  the  flexor  carpi  nlnaris,  because  the  antagonistic  muscle  of  the  radial 
•id©  h  paralyzed.  The  act  of  phonation  of  the  hand  in  seriously  im- 
|i&ir^.  The  inner  three  fingers  can  Ix*  brought  into  a  partially  flexed 
eoiid  St  ion,  since  the  flexor  profimdns  ditritorum  inut^cle  is  partly  supplied 
1.^  tli*»  ultinr  lu-rvi-.     These  combim^d  ejects  give  to  the  hand  and  finger^ 


Fir.  4(1.— Mtrsf  t7ijO»»i'i»AL  Pahalv^is, 


and  especially  to  the  thuml>,  a  |>osition  mi  peculiar  that  paralysis  of  the 
median  coiilcl  hardly  be  mistaken  l*y  an  anatomist  for  any  other  deforinity. 
when  tlic  pjiralyzed  mursicles  bt'<^in  to  show  tlie  renults  of  atrophy,  the 
defonaity  in  the  forearm  and  in  the  ball  of  the  thumb  will  further  aasist 
in  the  <1  -  of  this  aMection. 

Tin  /O't^iJiral  nttrve  'n^  more  frequently  aflbeted  with  paralyi^iis 

timn  any  of  the  nerves  of  the  upper  extremity-  It  is  pi\rticularly  liable 
to  U>th  i>erif»henU  «nd  central  causes  of  paralysis;  thus  in  tlie  cerebral 
hifiiiiplegia,  the  mnsclea  supplied  by  thin  nerve  are,  perhapK,  more  com- 
monly affected  than  those  supplied  by  Any  other  nerve,  while  paralysis 
of  thc*^e  muscles  is  eom»n<m  as  the  result  of  chilling  of  the  upiJer  ex- 
tremity, traumatism,  and  lead-poisoning. 

The  anatomical  situation  of  the  musculo-spiral  nerve  and  the  ihh^u- 
liarily  of  its  course  around  the  humerus,  pndiably  explain  the  frecpient 
oc*cum*nce  of  paralysis,  since  it  may  he  easily  compressed  by  sleeping 
aptm  the  arm.     It  is  common  to  meit  with  this  type  of  paralysis  in 
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patientH  who  bave  used  their  arms  as  a  pillow,  or  in  drunkards  whu  havt* 
lepl  in  some  eonstniined  position   upon  benches^  i^teps,  t?tc;     Per^tma  * 
rho  hjive  fallen  exltn united  and   havk^  rested  upon  the  arm,  and  soldier*^ 
who  have  slept  upon  the  damp  ground,  often  arise  with  this  form  of 
paralysis.     It  is  stated  by  Brenner  that  the  coiU'hmen  of  Russia,  who  are 
in  the  habit  of  sleeping  u}jijn  the  b<»x  with  the  reins  wound  around   the 
iilijter  arm,  are  victims  to  this  condition;  and  Bnchon  rej>orts  the  ^^imei 
result  as  common  iimon*r  tlie  water-carriers  of  Rennes,  since  they  pa^ 
their  arm  througli  the  handle  of  the  heavy  water-pailft  to  more  securely 
eoni|iress  them  against  the  chest.     The  habit  of  the  Russians  of  tightly  i 
bandaging  the  arms  of  infants  to  the  body,  and  allowing  them  to  «le<*p 
upon  one  side  for  long  intervals,  seems  to  promote  the  frequent  occur- 
rence of  this  trouble. 

Among  the  other  forms  of  tmumatism  which  Ciiuclnce  toward  ibiii 
tbrm  of  paralysis  may  l>e  mentioned  the  use  of  poorly-padde<l  crul^hesi, 
the  kicks  of  animals,  i-nts,  stni>-wounds,  fractures  ot  tlie  humerus,  dislo- 
cation of  the  humcruH  at  the  shoulder  Joint,  and  the  development  of  au 
excessive  amount  of  callus  al\,er  a  fracture. 

Rheumatic  atfeotions  and  a  neuritis  of  the  musculo-spiral  nerv'^e  are 
reporltnl  as  causes  by  Bernhardt  and  others;  and  cases  of  hysterical 
origin  have  been  rarely  l>ut  positively  authenticated. 

Finally,  lead-poisoning  must  be  mentioned  as  one  of  the  most  com- 
mon causes  of  paralysis  of  the  muscles  supplied  by  the  musculo-spiral 
nerve.  The  existence  of  this  form  of  poisoning  will  have  generally  hi^un 
indicated,  previous  to  the  appearance  of  paralysis,  by  colic,  jaundice,  and 
arthralgia,  as  the  muscles  are  seldom  alTected  until  the  latter  stages.  The 
extensor  communis  digitorum  muscle  is  usually  alTected  first,  and  the 
paralysis  gradually  extends  to  the  other  muscles  supplied  by  the  uiuseulu- 
spiral  nerve.  The  muscles  of  the  arm  are  much  less  frequently  atfected 
than  those  of  the  hand  and  forearm;  but  in  severe  cases  the  muscles  of 
the  upper  arm  are  involved,  and  the  thumb  and  the  index-iinger  cannot 
l>e  extended  or  abducted ;  the  patient  cannot  supinate  the  hand  when  the 
forearm  is  extended  (this  position  being  assumed  in  order  to  exclude  the 
action  of  the  biceps  muscle),  nor  can  the  forearm  be  half  lx*nt  and  the 
hand  half  supinatcd  by  the  supinator  longus  muscle;  and,  finally,  when 
the  patient  is  instructed  to  flex  the  forearm,  when  placed  in  a  position  of 
half  flexion  and  semi-pronation,  the  suj^inator  longus  muscle  lies  flaccid, 
lid  does  not  become  tense  and  hard  as  in  health.  The  loss  of  power  in 
^ the  triceps  muscle  renders  it  impossible  for  the  patient  to  extend  the  fore- 
arm upon  the  arm  wIhmi  the  arm  is  ilrst  raised  above  the  head  ;  nor  can 
the  forearm  be  extended  with  the  same  degree  of  force  as  the  liealth) 
side  in  any  position  of  the  arm.  When  the  hand  is  laid  upon  the  table, 
the  patient  is  unable  to  raise  the  hand  from  contact  with  it,  but  the  lateral 
movements  of  the  fingers  can  be  performe<l  as  in  health. 


THE  HAKD,   JlS  ilK   AID  IN   PUGN08I8,  Ihl 

In  tjoui  the  joints  become  enlarged  ami  seriously  crippled  by  deposits 
of  urate  of  soda»  that  cause  prominent  nodules  upon  the  fingers*  These 
often  ulcerate.  The  index  and  DJidtile  tiiiuers  are  the  ones  moHt  IVequently 
deformed.  Occasionally  one  finger  will  be  drawn  towanl  the  |>alm  by 
goitty  inflammntion  in  the  sheath  of  its  flexor  tendon.  If  this  diformity 
ia^  found,  always  examine  the  other  hut  id  to  see  it'  a  simikr  deformity  is 
mtt  more  or  less  developed  on  both  sides.  If  so,  it  is  almost  a  positive 
si^  of  guut. 

The  tliseased  condition,  called  ^'athetomn'^  because  the  0ngers  do  not 
fliaintaiJi  a  lixed  position,  is  charaeteriised  by  a  continual  motion  of  the 
fingers  and  toes»  and  an  inability  on  the  part  of  the  patient  to  retain  them 
iu  any  tixed  attitude.  These  patients  cannot  keep  the  hand  closed  or 
o|»en,  «ircn  for  a  short  period,  although  the  lingera  are  to  some  extent 
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fcr  the  control  of  the  wilL     The  toes  are  not  commonly  affected  to 

the  »ame  degree  as  the  lingers.     The  movements  of  the  lint*ers  and  toes 

•ft  jH?ri>etual^  not  !>eing  entirely  arrested  during  the  heuirs  r>f  broken  sleep. 

Tht*  tremor  of  ffuralym^  atjiianis^  or  ''shaking  juilsy,"  jg  markedly 

^^ravatod  by  vohrutary  museulsr  effort  or  mental  excitement.     Except 

tti  rery  aggravated  cases^  it  ceases  during  aieep.     During  the  daytime  it 

*•  ftioitj  or  less  persistent  and  uncontrollable. 

In  imbi'rilt's,  rhythmic  movements  of  the  handw  are  eomriumly  met 
.»tli.      They  are  in  markeil  contrast  to  the  irregular  and  siiasmoibc  move* 
*^nUi  observed  in  St.  Vitus'  dance. 

Tluring  an  attack  of  acute  hydrovejfliahts^  or  **  wixUit  on  the  brain," 
^  ^Uumbs  are  n*?uallv  Hexed  upon  the  palm, 

L«augdon  Down  has  described  the  scx^^Ued  **  icoo//y  hand^'  of  the 
•^t;  iii4j  ftjcin  Xielug  too  abundant  for  it*  size,  and  forminir  wrinklea 
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Ill  all  diseasesi  which  cut  off  the  nerve  fibres  from  their  centres  of 
nutrition,  or  "trophic  centres"  as  they  are  called,  or  after  injuries  to 
the  nerves,  the  skin  of  the  hand,  as  well  as  of  other  parts,  may  become 
smooth,  shining,  and  artected  with  eruptions  or  ulceration.  The  nails 
and  hair  ma}'  also  give  evidences  of  imperfect  nutrition. 

THE   GAIT   AND   ATTITUDE   OF   THE   PATIENT   AS  A  FACTOR  IN 

DIAGNOSIS. 

Among  the  symptoms  which  are  brought  to  the  notice  of  the  neu- 
rologist by  his  perceptive  faculties,  none  are  more  positively  diagnostic 
than  the  abnormalities  of  gait  and  attitude  which  are  frequently  encoun- 
tered. It  will  simplify  description  to  consider  first  the  more  common 
abnormalities  of  gait,  and  subsequently  the  characteristic  attitudes  pro- 
duced by  nervous  alleetions. 

Gait  of  Hemiplegia. — This  condition  (in  which  one  lateral  half  of 
the  body  is  paralyzed)  is  evidenced  by  a  characteristic  gait,  if  the  paral- 
ysis is  not  so  profound  as  to  prevent  all  attempts  at  w^alking.     The  arnx 
hangs  at  first  limp,  and,  in  some  cases  (later  on),  more  or  less  rigid  oi^ 
the  affected   side.     The  shoulder  droops  upon  the  paralyzed  side.    A  ^ 
each  step  the  paralyzed  half  of  the  bod}'  is  lifted;  in  order, as  it  were,t^:) 
swing  the  weak  leg  forward.     This  movement  causes  the  shoulder  to  ti^  t 
toward  the  healthy  side,  and  the  pelvis  to  be  raised;  while  at  the  saii^fc-  *^ 
time,  the  leg  is  not  bent  at  the  knee  as  in  health.     The  shoe  of  the  pan 
lyzed  leg  trails  along  the  ground  as  it  is  swung  forward,  and  the  toei 
outer  part  of  the  sole  of  the  shoe  becomes  worn  off  rapidly,  a  clinici 
point  not  to  be  overlooked.     The  l)ac*k  is  not  arched,  as  in  the  spasti 
form  of  paralysis,  and  the  feet  do  not  tend  to  cross  the  median  line.     Th 
term  '* sickle-walk"  is  applied  by  French  authors  to  this  variety  of  gai 
on  account  of  the  swinging,  semi-circular  movement  of  the  parahze 
foot.     The  patient  usually  carries  a  cane  on  the  healthy  side,  to  aid  hir^^    ^^ 
in  walking.  ^^^^^ 

Gait  of  Paraplegia. — Both  legs  (or,  to  be  more  accurate,  the  lowe^^^  ^^  .g 
half  of  the  body)  may  be  more  or  less  paralyzed,  and  yet  the  patient  ca:  ^^^^'  g. 
walk,     llow  diflereiit  is  the  gait,  however,  from  that  of  health!     Thes-s^^  '  ^ 

patients  shuffle  along  without  raising  either  foot  from  the  ground  to  an^  ^  ^^ 
appreciable  extent,  so  that  they  cannot  be  said  to  step.  The  progressio ^^^^^-^^ ^^«=^(/ 
is  extremely  slow,  because  the  length  of  the  step  (if  it  ma}^  be  so  callec^^^^^  ^^oi 
is  very  short.  The  heel  of  one  foot  rarely  passes  the  limit  of  the  tc 
of  its  fellow,  if  the  paraplegia  is  well  developed.  This  gait  differs  froi 
that  of  spastic  para])legia  chieliy  in  the  absence  of  the  stiffness  of  the  le 
and  the  interlocking  of  the  knees,  which  are  both  present  in  the  othe 
The  so-called  ''  hopping  gait "  is  not  developed  as  in  the  other  form.  Tl 
back  is  not  arched.  i 
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uKxT  i^r  SpAJiTii]  iiR  Tktanchd  I'ARArLiMJi A- — Iti  the  enrly  stages  »>t 
disease  a  combinjition  of  paresis*  fnusn^'ular  rigidity,  and  occiwiomil 
Hfesists.  Tht*  feet  are  turned  inward  and  apf>ear  to  Ik?  (Irmly  glued 
l^5''0""^  during  attenrjpts  at  walking,  and  are  serft|K»d  ulong  with  a 
act<*ristic  noise.  They  often  cross  each  other  in  walking*  and  the 
liable  to  liecome  looked  together.  These  subjecU  arc  particii- 
one  to  fall  in  Hpite  of  the  U6e  of  cane.s  or  crutches,  Ix^cause  the 


^^ 
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?galarity  in  the  pavement  may  catch  their  shoe  as  it  is  slid 

i^roiind.     The^iO  patients  sometimes  exhibit  a  "hopping  gait" 

^iiHtdeiii  of  the  calf  become  affected  with  Hpasni.     The  Imok  is 

['hfd  and  the  chest  is  thrown  forward.     The  [witicut  throw* 

irst  on  one  cane  and  then  on  the  other,  in  nrder  to  lilt  Ids 

TT»ovc  his  feet. 

l'ARALV«is  AoiTANS. — The  tottering  and  trembling  gait  of 
with  a  tendency  to  trot  rather  than  walk  when  nnder  full 
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headway,  is  characteristic.  The  shaking  hands  are  usually  held  out  in 
front  of  the  body,  which  is  bent  forward  as  they  run.  These  subjects  are 
generally  well  advanced  in  age.  The  head  is  projected  forward  and  held 
stiffly  when  walking,  and  the  "  vertebra  prominens "  stands  out  in  bold 
relief.     Fig.  48  illustrates  this  point  very  well. 

Gait  of  Pseudo-Hypertrophic  Paralysis. — These  subjects  are  always 
children.  The  immense  calf  muscles  are  strangely  in  contrast  with  their 
paralytic  symptoms.  When  they  attempt  to  walk  the  gait  has  been  apth' 
compared  to  the  "waddling  of  a  duck."     The  back  is  excessively  curved 


Fig.  40.— Attituiik  of  Pseudo-Hvpbrtrophic  Paralysis.     (Duchenne.) 

in  the  erect  posture,  so  that  a  line  dropped  from  the  shoulders  falls  behii^^^^ 
the  hips.  The  peculiarities  of  iittitude  of  these  patients  will  be  coiisi  ^ 
ered  later. 

Gait  of  Locomotor   Ataxia  or  Tabes  Dorsalis. — These  snbjer ^ 

straddle  as  they  walk.     The  letrs  are  flung  about  in  an  uncertain  and  c — =a 
parently  aimless  manner,  although  the  steps  are  taken  with  marked  ^' 
liberation.     The  feet  are  broup:ht  down  with  the  heel  projecting,  tta» 
creating  a  "stamping"  and  "flopping"  gait.     These  patients  keep  th  ^^= 
eyes  steadily  u|)on  the  ground  when  walking.    They  have  no  motor  par"^"^ 
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ysis,  as  is  shown  by  testing  the  various  uuiscles  separately;  the  abnormal 
gait  being  due  purely  to  an  inability  to  properly  eoorrlinate  the  various 
groups  of  muscles.  These  patients  are  frequently  subjected  to  severe 
and  unexpected  falls  after  marked  incoordination  of  movement  is  de- 
velope<i,  and  generally  resort  to  the  use  of  strong  canes  when  walking. 

Gait  of  Hysterical  Palsy. — The  feet  are  dragged  or  shuffled  along 
in  the  paraplegia  of  hysteria,  but  one  foot  is  usually  more  att'ected  than 
its  fellow.  There  is  no  •*  sickle-movement "  of  the  leg,  as  in  hemiplegic 
su))jects.  These  subjects  use  a  cane  or  crutch,  or  cling  to  articles  of  fur- 
niture as  they  sluggishly  move  about  a  room.  It  is  liable  to  pass  away 
suddenly  and  is  usually  developed  as  suddenly. 

Gait  of  Progressive  Muscular  Atrophy. — When  the  thigh  and 
calf  muscles  are  aftected,  or  those  of  the  back  or  abdomen,  the  gait  is 
seriously  altered.  As  a  rule,  these  subjects  walk  as  a  sailor  does  upon 
land,  only  the  '^roir*  is  exaggerated,  and  the  trunk  is  peculiarly  poised 
upon  the  legs.  The  gait  is,  however,  modified  by  the  seat  and  extent  of 
the  muscular  degeneration,  as  it  is  produced  in  each  case  by  the  inability 
of  a  certain  set  of  muscles  to  perform  their  normal  functions. 

Gait  of  Cerebellar  Disease. — Like  all  ataxic  subjects,  these  |)a- 
tients  stand  with  their  feet  wide  apart,  to  increase  their  base  of  sui)p()rt. 
When  walking  the}'  give  evidence  of  imperfect  coordination  of  the  mus- 
cles of  the  legs.  Sometimes  they  stagger  and  reel  like  an  intoxicated 
person.  If  the  feet  are  exposed  the  toes  will  Ije  seen  to  be  in  constant 
^notion  when  an  effort  to  stand  on  one  spot  is  made,  as  if  they  were  en- 
deavoring to  bury  themselves  in  the  carpet. 

Gait  of  Reflex  Paralysis. — This  is  generally  of  the  ** hemiplegic" 
^riety.  One  leg  is  dragged  along  behind  the  other,  in  the  large  majority 
^f  cases. 

Gait  of  Cerebro-Spinal  Sclerosis. — In  this  disease  we  meet  a  very 

^Aaracteristic  gait.     Slight  jerking  movements  of  the  head  and  neck  can 

^  Porceived  in  the  early  stages.     Later  in  the  disease  the  symi)toms  of 

*^^«d  incoordination  of  the  muscles  are  apparent.     The  gait  is  then 

^^'"^  mely  unsteady  and  irregular,  but  totally  unlike  that  of  locomotor 

^■^^31,  in  that  the  muscles  of  the  trunk  as  well  as  those  of  the  legs  are 

.     ^^^t^ed.     These  patients  do  not  walk  deliberately  and  in  a  straight  line, 

_    ^hoot  suddenly  forward  or  to  one  side,  and  are  very  apt  to  knock 

*^  ^^st  articles  of  furniture  in  moving  about  a  room  and  to  fall  violently. 

'^^HE   ATTITUDES   ASSUMED   IN   THE  MORE   SEVERE  FORMS  OF 
NERVOUS   DISEASES. 

Nervous  diseases  tend  in  some  instances  to  produce  abnormalities 
^t;t;itude.     The  limits  of  this  chapter  will  preclude  more  than  a  cnr- 
V    Vwyf  of  this  field.    A  volume  would  be  required  to  properly  exhaust 
^  ^^adings  already  touched  upon. 
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Among  the  more  common  causes  of  abnormalities  of  attitude  due  to 
nervous  lesions  may  be  mentioned  epilepsy,  tetanus,  hydrophobia,  spinal 
meningitis,  hysteria,  catalepsy,  hydrocephalus,  chorea,  athetosis,  arthro- 
patiiy,  the  many  forms  of  cerebral  and  spinal  paralyses,  the  different 
types  of  tremor  and  muscular  atrophy,  contracture,  or  reflex  spasm. 

Of  the  characteristic  attitudes  some  are  observed  only  in  the  erect 
posture  of  the  patient,  and  others  when  the  patient  moves  about.  Some 
are  recognized  when  the  patient  is  sitting,  while  again  others  are  present 
in  patients  confined  to  bed.  Attempts  at  movement  of  any  kind  some- 
times increases  the  deformity,  while  again  walking  may  gradually  limber 
up  other  patients  and  render  the  defects  of  moveihent  less  apparent. 

In  connection  with  the  description  of  facial  evidences  of  nervous 
disease,  the  characteristic  facial  attitudes  of  Bell-s  palsy,  Duchenne's  dis- 
ease, paresis  of  the  muscles  of  the  eye,  paral^  sis  of  the  third  nerve,  the 
convulsions  of  epilepsy  and  tetanus,  the  condition  of  catalepsy,  and  the 
facial  spasm  of  St.  Vitus'  dance  have  been  alluded  to  and  in  part 
described. 

When  the  hand  was  considered,  the  attitudes  of  progressive  muscular 
atrophy,  ])aralysis  agitans,  and  the  results  of  paralysis  of  the  median, 
ulnar,  and  muscnlo-spinal  nerves  were  described  separately.  The  de- 
formities of  the  hand  in  gout,  and  the  attitude  of  the  thumb  and  fingers 
in  hydrocephalus,  athetosis,  and  imbecility,  were  also  mentioned.  It  is 
not  necessary,  therefore,  to  again  describe  them. 

It  remains  for  me  to  touch  upon  some  of  the  more  important  atti- 
tudes which  have  as  yet  been  omitted. 

In  acute  hyproce/thaluH  the  tuberculous  deposit  at  the  base  of  the 
brain  creates  a  characteristic  attitude  when  the  condition  is  well  de- 
veloped. These  children  bore  their  head  into  the  pillow  and  roll  it  from 
side  to  side.  The  thumbs  are  ilexed  ui)on  the  palms  during  sleep,  even 
Ix^fore  the  severity  of  the  attack  is  reached.  The  pupils  are  at  first  con- 
tracted, but  they  become  dilated  when  coma  develops  from  the  pressure 
of  the  deposit  of  tubercle  upon  the  brain.  The  abdomen  is  markedly 
retnicted. 

Linked  with  cerehro'Spinnl  meniiujitis  we  notice  the  rigid  contrac- 
tion of  the  muscles  of  the  trunk,  resulting  in  a  curvature  of  the  back. 
The  head  is  also  thrown  backward  and  the  muscles  of  the  neck  are  more 
or  less  rigid.     Fever  and  an  eruption  are  also  present. 

Sooner  or  later  after  a  ''  stroke  "  of  paralyais^  a  state  of  rigidity  and 
contracture  of  the  paralyzed  muscles  often  develops.  It  causes,  as  a  rule, 
a  state  of  permanent  fiexion  in  the  upper  limbs  and  that  of  extension  in 
the  lower.  This  post-paralytic  contracture,  if  developed  late,  is  thought 
by  some  authors  to  indicate  a  descending  deizeneration  (?)  of  those  motor 
fibres  of  the  spinal  cord   that  have   been   cut  ort"  from   their  so-called 
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-*^4^| 


or 


•^-^ 
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"'trophic  centre"  liy  the  exciting  U*sion.     It  is  always  nssocmteil 
marked  increase  of  tlie  spinal  n*flexes,  a  point  of  great  clinical  imp 
iimu-.     This  rondition  Ik  known  as  **tetaiioi(P'  or  **spastir"  para 
Till*  peculiar  jyjnit  of  thene  subjects  has  been  previously  discusacMl. 

In  pufudo-hifperfrophic  pfirnhjmH  tin*  child  first  ^ivi'M  evidenft*  or 
rommencefnent  of  tlie  disease  l\v  ^  weakriesR  of  the  le^s  and  a  i^hunsi; 
in  wfilkinijr*  which  is  exhibii<»d  by  frequent  stumbling  and  fall».  U rac|| 
the  patient  asminie§»  a  charaeteristic  attitude  and  gait. 

The  attitude  i*»  very  peculiar,     lu  the  standing  posture  the  1 
thrown  lipyond  the  proper  position,  so  that  a  vertical  line  droppedl 
Jhe  shoulders  fretpiently  falls  belund  the  Bacnini ;  tlus  antero-pos^ 


l^iGik  dOj  ftl,  9^  ft&.-'AmTvon  AaouMso  m  PsBtroo^HyrBJiTiioPKic  Paraltsri 
Dl'iiinc  Arrsicrrs  to  Ri*»,    (Govrers.) 

*^*^^^""^*  ftture  entirely  disapi>ears,  however,  when  the  {mtient  is  in  the 

'^^-•^^-ure.     The  feet  are  placed  wide  apart  so  a^  to  increase  the  ba 

*^^l-^^xirU     The  hecl*i  arc  Ur.uully  drawn   upward   iiy  a  contracliou  ijf 

^^^^^o-AchiUis*    In  tiie  ctlbrt  to  preserve  the  balance  the  arms  are  heli 

*^      i^ide  with  the  Imnds  extended,  and  the  slightest  touch  may  cause 

^^*^*-^^-iil  to  fall.     Another  reinarkable  feature  of  tfie  disease  is  tlie  c 

.        ^%>  which   is  experieuceil   in  rising  from  the  recumbent,  or  evefll 

,     ^•-mig  po!>turc.     Tlic  sufferer  uses  surrounding  objects  as  a  meafi 

***  *mij,  drawing  the  body  upward  by  the  hands.     When  unable  to  n^ 

^^^*  a«iBistanci%  the  steps  which  are  taken  to  rise  are  thus  descrilxMl 

^"^'^^'^er^:  '^Tf  hod,  for  exaiuple,  ou  his  back  upon  the  Hour  an^ 
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rise,  he  would  first  with  great  difficulty  turn  on  his  face;  he  would  next 
get  on  his  knees,  his  head  being  almost  between  his  thighs;  from  this 
position  he  would  gradually  extend  himself,  so  that  he  stands  upon  his 
feet  and  hands  with  all  his  limbs  extended ;  finally  he  would  extend  the 
hip-joint  by  grasping  the  thigh  with  the  hand  and  pushing  up  the  body,  as 
it  were,  by  the  arm."  This  movement  of  *' climbing  up  the  thighs,"  as  it 
has  been  termed,  is  an  indication  of  weakness  in  the  muscles  which 
straighten  the  knee,  and  also  those  which  extend  the  trunk  upon  the 
thigh — the  extensors  of  the  hip-joint. 


Fig.  54.— Attitl'de  Created  by  Atrophy  op  the  Back  Muscles.     (Bramwell.) 


The  gait  of  these  |)atients  is  associated  with  an  oscillation  of  the 
body  from  side  to  side,  or  a  waddling  movement.  The  advance  made  at 
each  stej)  is  very  small,  and  a  dilliculty  seems  to  l)e  experience<i  in  flexing 
the  thigh  ni)on  the  abdomen. 

The  nmscles  of  the  calf  exhibit  early  a  firmness  and  increase  in  size 
which  is  not  pro])ortionate  to  their  motor  force — as  that  is  far  l>elow 
normal.  Soon  they  become  excessively  developed,  as  do  also  those  of 
the  buttock;  while  the  other  muscles  of  the  leg  commonly  grow  smaller 
from  atrophic  changes. 


ATTrrUDE8   ASSUMED   IN   NERVOtTS   DISEASES. 


169 


The  latissimus  dorsi  and  the  lower  pint  of  the  peetonilis  major 
muscles  exhibit  marked  wasting  in  a  very  large  percentage  of  eases.  In 
some  instances  all  tlie  striated  muscular  fibres  of  the  body,  including 
even  the  heart,  may  become  aft'ected. 

In  spivnl  meningitis  of  the  acute  form  the  patient  lies  with  the  legs 
ami  thighs  flexed,  and  shows  evidences  of  great  suffering  in  the  coun- 
tenance. The  muscles  of  the  neck  are  attacked  by  spasms  which  draw 
the  head  backward.  The  patient  dreads  all  movements,  because  they 
increase  l)oth  the  pain  and  the  spasms  of  the  muscles. 


Fio.  Aft.— AxriTUDB  Crbatbd  by  Atrophy  op  thb  Abdominal  Musclbs.     (Bramwell) 

Children  affected  with  acute  poliomyelitis  are  often  delirious  and 
have  febrile  s^'mptoms.  The  paralyzed  limbs  lie  motionless  and  the 
muscles  are  flaccid.  Tremors  and  twitchings  in  the  facial  muscles  and 
the  tendons  of  the  wrist  are  often  observed,  but  they  are  the  result  of  a 
rapid  elevation  of  the  temperature  rather  than  a  symptom  of  this  special 
disease. 

In  progressive  muscular  atrophy  the  ** bird-claw"  appearance  of  the 
fingers  attracts  attention  at  once  (Fig.  43).  When  the  muscles  of  the 
arm  and  forearm  are  Iwuily  wasted  the  limb  hangs  at  the  side  in  a  heliv 
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less  way,  "as  if  it  were  tied  to  the  body  by  strings."  If  the  mascles  of 
the  lumbar  region  be  attacived  the  belly  becomes  slightly  prominent  and 
tense,  and  the  back  is  strongly  arched  in  order  to  balance  the  trunk 
(Fig.  54).  A  line  dropped  from  the  shoulders  falls  behind  the  hips  as 
the  patient  stands  erect.  If  the  alniominal  muscles  are  atrophied  the 
belly  falls  forward  to  a  marked  extent,  and  the  back  is  arched  in  such 
a  manner  by  the  healthy  lumbar  muscles  that  a  vertical  line  from  the 
shoulders  passes  through  the  sacral  region  (Fig.  55).  The  muscles  of 
the  lower  limbs  are  seldom  so  severely  wasted  as  to  prevent  the  patient 
walking. 

In  hysterical  paralysis  the  patient  (usually  a  young  woman)  is  often 
confined  to  the  bed.  Todd  has  described  the  facial  appearance  of  this 
class  of  patients  as  characterized  by  a  "  remarkable  depth  and  prominent 
fullness  with  more  or  less  thickening  of  the  upper  lip,  and  by  a  peculiar 
drooping  of  the  upper  eyelid.'*  Sometimes  the  muscles  of  the  limbs  are 
flaccid,  while  in  others  the  legs  are  stiff!}'  extended  and  the  feet  are 
turned  inward.  The  nutrition  of  the  muscles  is  generally  good,  and 
marked  atrophy  is  seldom  present. 

In  cerebrospinal  sclerosis  the  face  first  attracts  attention  by  a  stupid 
and  vacant  expression,  tlie  half-open  mouth,  an  oscillation  of  the  eye- 
balls (nystagmus)  in  some  instances,  and  a  contracted  state  of  the  pupils 
in  man}-  cases.  Tlie  speech  is  liable  to  be  of  a  "drawling"  character, 
and  the  tone  of  the  voice  monotonous.  The  head  is  often  turned  slightly 
to  one  side  during  attempts  at  walking,  or  perhaps  is  drawn  a  little  back- 
ward— a  point  which  is  explained  by  Bramwell  as  an  eflbrt  on  the  part 
of  the  patient  to  prevent  unsteadiness  of  the  head  by  an  artificial  stiff- 
ness of  the  neck.     The  gait  has  already  been  described. 

SYMPTOMS   OF   NERVOUS   DISEASES   REVEALED   BY  THE 
EMPLOYMENT   OF   VARIOUS   TESTS. 

We  are  prepared  by  what  has  been  said  in  the  preceding  pages  of 
this  volume,  to  consider  intelligently  the  various  tests  which  are  em- 
ployed (exclusive  of  the  tests  of  vision  which  have  been  already  dis- 
cussed) as  aids  in  the  diagnosis  of  certain  forms  of  nervous  diseases. 
The  following  table  may  aid  the  reader  in  his  study  of  the  closing  pages 
of  this  section: — 

A  TABLE  OF  THE  MORE  IMPORTANT  TESTS  OF  THE  NERVE 
OR  NERVE  CENTRES. 

TeHt,**  (employed  to  d<'i(n-nniic  the  i:eflex  kxtitarimty  of  the  spinal  cord: — 
1.     Tin*  "srpKiJKiciAi."  or  skin  rf.flkxes. 
L'.     The  "nr.Kr"  or  tknkon  hkklexks. 

;'».       Tin-  "OIUJANK^"    r.KFLEXES. 


8YMPTOMH   REVEALED   BY    VAIIIOUS  TESTS. 

Tone  of  Uqtoh  pA^KAii¥8is  arc  employed  Tor  Uio  iblWwiJi^  {mrpot*««: — 

2.  To  •ielj'niiinip  it-^  i>i3rai»HTioy. 

'S,  To  dtftcmiitir  the  tiiopujc  roNi>irioN  ul  iln'  affiv-iHl  niuscW. 

i  To  'loa^riiJine  ih«i  Powt:&  or  ro  oudikatioi*  of  rnuHOulaf  inovemonl. 

5.  To  determine  llie  Ho^calldl  "JitscuLAn  *EirftE." 

0  To  d*i!v»nmiie  the  irritabilitv  of  lIic  miwcle? 

rT-rt#  to  dttirrmmc  \\w  *'  iRRixABtUTr  "  of  tLc  mur^clcH  .^ 
A      MecfHAyiCAt  tists— 

Z  For  '*innrr4Uiffl  mtamdat  tcntwfu* 

3  For  fihntlary  tvntrhtngt. 

4  For  trtni(/r$ 
A.  For  contracUiTf  of  muscka. 

KlIOCTRIO  TfST*— 

1  By  the  farndie  currtfU 

2  By  ll»c  i^/maif  rurrcfd 

•  Tor  tb'*  HKsrsoRT  khevcs  cimhk*  na  Ut  dtculv  rt^i^wlm^  iIj" 
A      Ahlli-nnalinw  ♦.»*  TACTILE  SOIiSliilLITy — 

1        J      ■ 

»V     ikiayfd  snimiwn 

Abnormal  it  im  of  .sksbjkilitv  to  tkmpebatire 
Abm»niittlilie»  of  BEirsiKiLMY  to  pax??- 
Abnonnal  condition  of  the  ojtu.iss  of  the  special  be»8E». 
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THE   SPINAL   KEFLEXES. 

*Si'PBKFiriAL"  <>R  "'Skix   Keflexes/' — Tliosu  nYv  perfortiiecl  by  ilil- 
■^Jit  sfg^meiit^  uf  the  cord. 

Stimulation  of  the  Bkiu  uf  the  sole  of  the  foot  by  a  semteh,  iiricjc,  or 
'«^.'h  with  the  iiuil,'  for  fxiiinpli',  indiK-es  a  contraction  of  thi'  foot 
'^^Mjlei*  (plan far  rt^ffrx)  throuj>:h  the*  lower  fiart  oT  the  IuieIuu'  oiilivr^f- 
II  of  the  eon). 
The  skin  of  tlR-  l»uUock  calls  into  action  the  irluttn  niostien  {ijiuttni 
px)  throairh  a  HegmiMU  wlurh  rnrrewponds  tu  the  escape  of  the  fourth 
^t  Ab  Imnhar  nerve. 

The  skin  upon  the  iniin   iis|K'ia  of  thu  thigh  causes  the  crcmaster 
<t|o  til  draw  the  corre8pondin;i  testicle  toward  the  external  ahdominul 
*fe  {crrmat^i'r  rfflex)^  by  iutlueneing  the  cord  at  the  level  of  the  first 
^*M^cond  hnubar  nerve«. 

Thi-  Ji^kin  upon  the  side  of  the  abdoiuen  creates  relieve  movements  of 

i^lnltimiiml   muscles  {nhdominnl  rejle.r)  hy  atfeetirjir  a  setjinent  of  tlie 

I  situated  bctweeu  the  levels  of  the  eighth  and  twcllXh  dorsal  uervca. 

*Jk  ih«rti>i)olnt«xl  lii*iruiitenl  In  biMit  udnpt^'il  Tor  tbc  exeftutioft  of  the  f^khi  reflexes. 


172  LECTURES   ON   NERVOUS   DISEASES. 

The  skin  upon  tlie  side  of  the  chest  creates  a  reflex  response  in  the 
region  of  the  epigastrium  (ejyigaHtric  rejlex)^  which  depends  upon  a  spinal 
segment  extending  from  the  fourth  to  the  seventh  dorsal  nerves. 

Finally,  the  skin  between  the  shoulder  blades  causes  the  posterior 
axillary  fold  or  the  teres  major  muscle  to  contract  (scapular  rejii'x), 
by  influencing  the  spinal  segment  between  the  levels  of  the  fifth  cervical 
and  third  dorsal  nerves. 

By  means  of  these  re^fiexes  we  are  thus  enabled  to  test  the  various 
spinal  segments  from  the  neck  to  the  terminal  extremity  of  the  cord. 
Should  liny  be  found  to  be  absent  it  should  be  remembered  :  (1)  that  the 
reflex  excitability  of  the  conl  varies  with  individuals,  and  is  always 
greater  in  youth  than  old  age;  (2)  that  the  plantar,  cremasteric,  ab- 
dominal and  epigastric  reflexes  are  variable  in  health  but  are  more  con- 
stant than  the  scapular;  (8)  that  cerebral  lesions  may  impair  them  on 
the  side  of  the  hemiplegia,  for  reasons  not  as  yet  well  understood;*  and 
(4)  that  systematic  lesions  of  Burdach's  or  GolTs  columns  (see  Fip:.  32) 
tend  to  diminish  or  abolish  them. 

Deep  ou  '^ Tendon  Reflexes." — These  are  also  of  great  value  as  a 
means  of  determining  the  condition  of  excitability  of  different  segments 
of  the  cord.  The  ones  now  commonly  employed  are  called  the  knee-jerk 
or  patella  reflex;  the  jterotieal  reflex:  tho  foot  clofiuH ;  and  the  fendo- 
Achilles  rejlex.  The  method  of  obtaining  these  reflexes  in  the  most 
satisfactory  manner  will  be  described  separately.  It  is  important,  how- 
ever, to  remember  one  fact  in  connection  with  them  before  deciding  as 
to  their  clinical  signilicance,  viz.,  that  the  reflexes  should  be  tested  on  btfth 
sides  and  einnpared  wiffi  each  olfier,  because  any  perceptible  differences 
between  the  two  sidos  are  an  indication  of  some  pathological  lesion  of 
the  cord. 

In  exceptional  ceases,  the  knee-jerk  may  be  absent  in  liealth.  These 
exceptions  are  not  sufliciently  common,  however,  to  detract  from  the 
clinical  value  of  the  test. 

♦GovvcTH  advan{<'P  a  theory  to  explain  tliis  faet,  whieh  is  certainly  Ingt'nlous  aud 
poehibly  its  tnut  interpretation.  He  ^tarts  witli  the  aHsuin])ti()n  tliat  the  corpora  quadri- 
jremiua,  or  the  optie  thalanii  contain  a  centn'  wliieli  inhibits  or  rentrainb  the  manlfefUtion 
of  the  Hkin  retiexe8  in  man.  as  tlie  optic  Io]>es  have  been  jm-ovcu  to  do  iu  the  frog.  Hf 
assumes,  in  the  .'•••cond  phicc.  that  the  liiiiher  or  motor  centres  of  the  cerebral  eortexan^ 
capable  in  health  of  overpowerinir  or  controllin«:  in  some  way  this  centre. 

Now,  if  the  motor  centres  arc  prevented  trom  cxercisinLT  tlds  function  (by  becoml 
themselves  disiahcd  or  mechanically  separated  fmm  the  fibres  that  are  functionally  »*sc: 
ciatiMl  with  tliem,  a^  in  the  case  of  upophxy,  softeninir  of  the  brain  substance,  tumor^fts 
etc.)  the  centre  which  inhibits  the  >kin  n'flcxcs  is  enabled  to  act  without  restraint,  till  .^. 
causinij  them  to  bccnmc  abolished.  On  the  other  haml,  when  the  motor  paralysis  ii^J'^ 
to  some  IcMon  of  the  sj)inal  cord,  the  tibrcs  thronirh  which  the  inhibitinu:  centre  acte  up(^  i 
the  sj)inal  scirment'^  below  the  seat  of  the  spinal  le.««ion  are  severed;  heiice  the  skin  rcfleXi  — 
are  no  longer  controlled  by  the  hiirher  centro,  anil  are  therefore  enabled  to  respond  toeve  :* 
more  delicate  tests  than  in  health. 
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The  knee-jerk  has  for  years  been  recognized  and  employed  by 
Charcot  in  diagnosis,  although  it  was  first  systematically  investigated  as 
a  (Clinical  symptom  by  Westphal  and  Erb.  Gowers  remarks  in  a  late 
work:  "It  is  not  a  little  curious  that  this  knee-jerk,  which  for  genera- 
tions has  amused  school-boys,  should  have  become  an  important  clinical 
symptom.-' 

To  properly  test  this  reflex  movement  of  the  limb,  the  muscles  of 
the  quadriceps  extensor  tendon  must  be  put  upon  the  stretch  to  a  mod- 
erate degree,  and  the  leg  be  unrestricted  in  its  ability  to  respond.  The 
common  method  employed  is  to  have  the  patient  cross  the  leg  over  the 
knee  and  allow  it  to  hang  passively  at  an  angle  of  nearly  ninety  degrees. 
Perhaps  a  still  better  way,  is  that  employed  by  Gowers,  viz.,  to  allow  it 
to  hang  over  the  forearm  of  the  physician  when  his  hand  is  placed  upon 
the  opposite  knee  of  the  patient;  because  in  this  way  the  jerk  is  often 
elicited  in  stout  people  when  it  otherwise  fails.  The  space  between  the 
patella  and  the  tibia  is  then  struck  with  a  percussion  hammer  or  the  side 
of  the  physician's  hand,  upon  the  bare  skin,  with  sufficient  force  to  dightly 
increase  the  state  of  muscular  tension  which  has  resulted  from  flexion  of 
the  leg.  This  will  cause*  a  reflex  contraction  of  the  quadriceps  extensor 
muscle  and  the  foot  will  be  jerked  upward  without  the  volition  of  the 
patient  as  a  factor  in  the  movement. 

The  ankle-jerk.  If  the  muscles  of  the  tendo-Achilles  be  put  upon 
the  stretch  by  flexion  of  the  foot,  a  blow  upon  that  tendon  will  cause  a 
similar  extension  of  the  foot. 

The  foot<'lonus.  When  the  excitahilifi/  of  the  cord  is  excessive,  if 
the  foot  be  firmly  flexed  and  held  so  by  the  pressure  of  the  hand  against 
the  sole,  a  series  of  rhythmical  reflex  movements  of  extension  follows, 
^hich  vary  between  six  and  ten  per  second.  They  can  be  tractKl  upon  a 
evolving  drum,  by  attaching  a  pencil  to  the  foot,  as  easily  as  a  sphj^grao- 
graphic  tracing  is  made.  This  clonus  is  more  apparent  when  the  knee  is 
firmly  extended  than  when  flexed. 

The  jjeroneal  reflex.     The  tendons  of  the  peroneal  muscles  pass  to 

^he  bones  of  the  foot  at  the  outer  side  of  the  ankle.     A  blow  made  upon 

^^CMn  when  the  foot  is  bent  inward  so  as  to  produce  a  moderate  degree  of 

Vision  of  these  muscles,  will  elicit  a  reflex  movement,  as  in  the  case  of 

^^^  patella  tendon. 

The  ''front4ap  contraction. ''^     Gowers  has  described  a  reflex  test  for 

laox^ased  spinal  irritability  that  he  considers  particularly  delicate.     It 

coxxeists  in  flexing  the  foot  with  the  hand  upon  the  sole,  the  knee  being 

®^t;cnded,  and  applying  the  blow  to  the  muscles  on  the  anterior  aspect  of 

^»^  leg.     It  is  followed  by  a  reflex  contraction  of  the  muscles  of  the 

^^do-Achilles,  which  are  not  directly  aflfected  by  the  blow. 

Although  the  deep  reflexes  are  commonly  tested  only  in  the  lower 
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extremities,  the  same  plienomena  may  be  elicited  in  the  triceps  or  biceps 
muscle  of  the  arm  as  in  those  of  the  thijrli  and  calf,  if  subjected  to  tlie 
necessary  position  to  insure  tension  of  the  muscles  l)efore  the  tap  is  given 
over  the  tendon. 

Let  us  attempt  to  summarize  tlie  more  important  clinical  deductions 
pertaining  to  these  deep  spinal  reflexes. 

1.  A  persistent  foot-cdonua  never  occurs  in  health.  It  indicates 
that  the  lateral  columns  of  the  cord  are  probably  involved  by  some 
spinal  lesion.  In  supposed  hysterical  alfections  this  symptom  will  often 
decide  the  question  of  the  existence  of  organic  disease.  It  must  not  be 
mistaken  for  the  involuntary  foot-clonus  which  sometimes  occurs  when 
an  unnatural  posture  is  long  maintained,  even  in  health.  It  is  usually 
associated  with  exagge?'ation  of  all  the  other  deep  reflexes, 

2.  All  reflex  tests  become  abolished  when  the  muscles  are  separated 
from  their  connection  with  the  spinal  cord;  hence,  severing  of  a  nerve, 
posterior  spinal  sclerosis,  compression  of  the  spinal  nerve  roots,  de- 
struction of  the  gray  matter  of  the  cord,  poisons,  etc.,  are  often  associ- 
ated with  their  complete  abolition. 

3.  Disease  of  the  lateral  columns  usually  decreases  the  skin  reflexes^ 
especially  those  of  the  trunk.  This  is  particularly  true  of  the  so-called 
descending  degeneration  of  these  columns,  which  follows  the  development 
of  cerebral  lesions. 

4.  Sclerosis  of  the  lateral  columns  always  increases  the  "cfee/^"  or 
tendon  reflexes, 

6.  When  marked  incoordination  of  movements  is  present  and  the 
deep  reflexes  are  not  abolished,  it  indicates  that  sclerosis  of  the  lateral 
columns  })robal)ly  co-exists  with  similar  changes  in  Burdach's  columns. 

6.  Spasm  is  a  marked  symi)tom  in  many  diseases  of  the  spinal  cord^ 
It  commonly  indicates  an  excessive  action  of  the  reflex  motor  centres^ 
It  is  particularly  common  as  an  acute  symptom  in  spinal  meningitis.  I"^\ 
chronic  organic  diseases  of  the  cord,  it  assumes  the  form  of  contractu  ^  - 
<f  muscles,  especially  if  the  lateral  columns  of  the  cord  are  attacked;  th^  .i 
condition  becomes  transformed  into  that  of  a  genuine  spasm  when  t-  ~lfc 
slightest  forms  of  ])eripheral  impressions  are  experienced,  as  in  delicat^^s? 
manipulating  the  muscles,  for  exami)le. 

Thk  Organic  Reflexes. —  llic  Bladder  and  Rectum. — The  bladc-"*    - 
and  rectum  are  more  or  less  afl'ected,  in  respect  to  the  performance      «=: 
their  functions,  by  those  diseases  of  the  spinal  cord  that  tend  to  impw*-  -^ 
or  destroy  the  special  nervous  mechanism  connected  with  them.     T2-^  ^ 
nocturnal  incontinence  of  children,  who  '^  wet  the  bed"  in  spite  of  all  p/^^^- 
cautions  against  the  accident,  is  an  evidence  either  of  spasm  of  th£^ 
bladder,  excessive  stimulation  of  the  centripetal  nerves  connected  witli 
the    so-called    ''vesical    centres''  of  the    spinal   cord,  or   atony  of  the 
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sphincter  muscle.  If  due  to  spasm,  it  may  l)e  excited  by  worms  in  the 
intestine.  When  the  spinal  cord  is  subjected  to  sudden  injury  low  down, 
or  is  attacked  by  some  disease  process  that  involves  the  lumbar  region  of 
the  spinal  cord,  the  bladder  and  the  rectum  are  liable  to  be  paralyzed.  In 
such  cases,  if  the  paralysis  be  complete,  the  urine  has  to  be  drawn  with  a 
catheter.  Sometimes,  if  not  drawn  at  regular  intervals,  it  overflows, 
when  the  bladder  becomes  excessively  distended.  This  compels  the  pa- 
tient to  wear  some  form  of  ap])aratus  to  prevent  wetting  of  the  clothing. 
Urinal  overflow  should  never  mislead  the  physician  into  the  belief  that 
the  bladder  is  empty. 

True  incontinence  is  a  rare  condition  in  the  adult.  The  terra  'Mn- 
continence  "  is  not,  however,  restricted  bj'  many  authors  to  that  con- 
dition characterized  by  a  continued  escape  of  urine  and  emptiness  of  the 
bladder. 

Bramwell  gives  the  following  table,  as  an  aid  in  the  diagnosis  of  two 
forms  of  incontinence  that  are  commonly  recognized  : — 


Occurrence. 


Effect    of  ef- 
1  Jort,  cough-  I 


Age. 


Urine. 


xAssociated  nerve- 
symptotHs. 


Spasmodic 
Incontinbncb. 


Occasional  and 
intermittent. 


Nil. 


Pahalytic 

iMCONTINBKCS. 


Constant. 


None,  unless 
hysteria 


Effect  of 
TKeattiient. 


Good. 


Anv  n«T-..     ^^y  ^*  *"*'    ^^  central,  gener-     v-«,  «f»-« 
Forces  away     ^J^^ ^^l'    1    moniacal    ,      ally  a  similar         \f„T;iV 
"riw-  .n"  jr.J:      andpuru-    l  affect  ion  of  rectum      ""fj^o^' 

ally  old  age.  ^        lekt.        ,    and  paraplegia.    ,        ='^**- 

I 


In  all  cases,  where  either  incontinence  or  retention  of  urine  is  de- 
veloped in  connection  with  abnormal  nerve  symptoms,  the  urethra  and 
rectum  should  always  be  carefully  explored  for  the  purpose  of  detecting 
disease,  or  of  eliminating,  if  absent,  all  local  causes  of  these  conditions. 
The  Sexual  Reflex. — In  the  lumbar  region  of  the  spinal  cord  a 
<;eutre  is  situated  that  governs  the  acts  of  erection  and  seminal  ejacula- 
^*<^»x    It  may  be  called  into  action  either  b}^  impressions  made  upon  the 
s^n^sory  nerves  of  the  skin  of  certain  regions,  or  by  cerebral  influences 
^^^^'t  are  exerted  upon  the  sexual  centre  as  the  result  of  some  emotional 

Destructive  processes  in  this  centre  of  the  spinal  cord  cause  a  loss 
power  of  erection  and  ejaculation, — i.e.,  impotence.  General  spinal 
^^^kness  from  anj'  cause  may  also  lessen  the  duration  and  degree  of  erec- 
^^^n  or  render  ejaculation  premature. 

Linked  with  some  forms  of  nervous  disease  comes  priapism,  or  the 
[  *^te  of  erection  without  sexual  desire.  It  may  be  a  result  of  irritation 
k      ^^  excessive  stimulation  of  the  following  structures:   (1)  the  sensory 
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nerves  (as  in  gonorrhoea);  (2)  the  sexual  centre  itself;  (3)  the  nerves 
that  convey  the  emotional  impulses  from  the  brain  to  the  sexual  centre 
through  the  spinal  cord:  (4)  the  parts  of  the  cerebral  cortex  ftinctionmlly 
associated  with  sexual  emotions.  The  latter  are,  as  yet,  undetermined. 
Priapism  maj'  be  complete  and  ])ainful,  or  incomplete  and  painless.  It 
may  last  for  days.  It  occurs  not  infrequently  in  connection  with  disease 
in  the  lower  cervical  or  upper  dorsal  regions  of  the  spinal  cord. 

The  Pupillary  Reflex. — The  last  two  cervical  and  the  three  upper 
dorsal  segments  of  the  spinal  cord  probably  embrace  the  so-called  '^  m7u>- 
apinal  centre.^''  From  it  sympathetic  nerves  pass  to  the  muscular  fibres 
of  the  iris,  [j-ritation  of  this  centre  causes  the  pupil  to  dilate ;  dentruc- 
Hon  of  it  causes  the  pupil  to  contract.  The  tests  for  the  **  Robertson 
pupil"  have  been  describod  already  (p.  120).  This  peculiar  condition  of 
the  pupil  is  one  of  tho  most  valual)le  signs  of  the  disease  called  '*  loco- 
motor ataxia  "  or  posterior  spinal  sclerosis.  It  is  the  only  condition  of 
the  eyt^  that  allows  of  the  movements  of  the  pupil  in  attempts  to  focus 
near  objects  and  destroys  at  the  same  time  the  response  of  the  pupil  to 
varying  degrees  of  light. 

TESTS   FOK   MOTOR   PARALYSIS. 

As  mentioned  in  preceding  pages,  the  physician  may  be  called  upon 
to  recognize  live  forms  of  paralysis  of  motion  in  the  trunk  and  extremi- 
ties viz. :  monoplegia,  hemiplegia,  j)araplegia,  hemiparaplegia,  and  com- 
plete paralysis.  If  the  paralysi^^  be  of  an  incomplete  or  partial  form  in 
tiny  type,  it  is  called  ''paresis." 

Cerebral  dtHeose.^  eonnnonly  j^roduce  eitlier  monopleijia  or  hemi- 
j)ler/ia  of  the  opposite  side  of  tlit*  body,  in  case  paralysis  occurs  either 
as  a  result  of  localized  pressure  u[)()n  the  brain  or  of  destruction  of  some 
of  its  component  libres. 

In  those  eases  where  the  lesion  involves  both  hemispheres,  the  ]>aral- 
ysis  may  be  bilateral.  Such  lesions  ure  generally  present  at  the  base  ot" 
the  brain. 

WluMi   *' crossed    paralysi-i*'   is    developed,   definite   information   is^ 
afforded  respecting  the  seat  an<l  extent  of  the  lesion. 

Spinal  parah/.<is  ?s  bihiteral  in  the  great  majority  of  cases,  and  is-* 
limited  to  the  nuiselfs  of  the  legs  (/tarapletjia).  This  is  to  be  explained 
(1)  by  the  fact  that  the  motor  tracts  of  the  spinal  cord  are  in  a  some-  - 
what  close  relation  to  each  other,  and  that  acute  diseases  are  seldom 
confined  to  one  lateral  half  of  the  cord;  and  (2)  to  the  fact  that  the 
muscles  behnr  the  seat  of  the  lesion  are  necessarily  paralyzed  in  proiK)r- 
tion  to  the  amount  of  injury  sustained  by  the  motor  fibres. 

In  those  rare  cases,  where  the  spinal  lesion  is  situated  above  the 
point  at  which  the  nerves  to  the  upper  extremities  are  given  off,  bilateral 
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paralysis  is  apparent  in  both  extremities  (arms  and  legs),  constituting 
the  condition  termed  '^  cervical  paraplegia  "  by  some  authors. 

The  points  to  be  tested  in  any  case  of  motor  paralysis  have  been 
enumerated  in  a  preceding  table.  Without  further  explanation,  we  will 
now  proceed  to  consider  each  separately. 

The  Seat  and  Limits  of  the  Paralysis. — To  ascertain  the  exact 
limits  of  the  paralysis  is  important  as  an  aid  in  the  determination  of  the 
seat  of  the  exciting  lesion,  be  it  cerebral  or  spinal.  The  peculiaHties  of 
attitude  and  gait  will  often  aid,  in  a  rough  and  imperfect  way,  in  deciding 
as  to  the  muscles  that  are  chiefly  affected;  but  a  more  detailed  examina- 
tion of  the  separate  muscles,  by  instructing  the  patient  to  perform  desig- 
nated movements  that  shall  call  different  sets  successively  into  action,  will 
be  more  accurate  and  scientific.  To  employ  these  tests  in  a  skillful 
manner,  however,  the  physician  must  first  be  thoroughly  familiar  with 
tlie  action  of  the  various  muscles,  both  individually  and  in  conjunction 
with  others. 


Fic.d6.— Thb  EhrNAMOMBTKR  OP  Matthieu.  When  taken  in  the  hand  and  pressed,  the  two  sides 
of  the  elliptical  spring,  a,  6,  are  approximated,  and  the  finger  of  the  dial  records  the  exact 
amount  of  force  exerted  upon  the  spring.  One  advantage  of  this  instrument  over  all  other 
devices  of  a  similar  kind  is,  that  the  index  does  not  return  to  zero,  but  remains  at  the  point 
indicating  the  greatest  amount  of  force  exerted  by  the  hand  of  the  patient.  It  is  not  neces- 
sary, therefore,  to  watch  the  index  while  the  instrument  is  being  used.  Both  hands  should 
be  tested  separately  and  the  results  noted  in  the  record  of  each  case.  A  modification  of  this 
instrument  has  been  devised  to  test  the  power  of  the  muscles  of  the  lower  extremity. 

In  some  forms  of  spinal  diseases,  where  great  accuracy  in  the  diag- 

^^^*f»  and  localization  of  the  lesion  is  required,  it  may  become  necessary 

^  ^^^t  the  motor  condition  of  the  various  spinal  segments  hy  means  of  the 

*^«oles  that  are  governed  by  them.     The  investigations  of  Yeo  and 

^****ier  upon  the  monkey  tribe,  as  well  as  those  of  Marcacci  and  Bert 

l><:^r\  (Jogs  and  cats,  seem  to  have  demonstrated  that  each  pair  of  spinal 

^^*^8  exerts  an  influence  upon  definite  muscular  movements. 

j^^^^     The  Degree  of  Motor  Paralysis. — Complete  paralysis,  of  course, 

tU  **^®®  ^^^  power  in  the  muscles  affected,  but  paresis  does  not,  and 

^     ^^fore  varies  in  degree.      It  is  often  important  to  decide  as  to  the 

•  ^  ^^c  that  can  he  exerted  by  the  partially  paralyzed  muscles  before  com- 

,        *^g  a  diagnosis.      This  can  be  best  accomplished  in  the  muscles  of 

^pper  extremity,  by  the  employment  of  an  instrument  devised  by 

^^thieu,  an  instrument-maker  of  Paris,  called  the  dynamometer.     It  is 

*^^>rn  in  the  cut. 
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When  trriisped  id  the  hand,  the  index  shows  the  amount  of 
that  irt  exerted  upon  the  sprhiir.  The  index  remiiins  fixed  until  mechsiil 
csally  replneed  Jilter  it  biis  been  used;  this  entdiles  the  physician  to  din 
Ilia  attention  to  other  points  in  the  case  while  the  patient  is  trjiug  ti| 
mnscit^^.  It  h  really  a  test  i'ov  the  *'*xra.sping  power ^'  of  the  flexor 
muscles  of  the  forearm  only.  An  apparattis  for  tracing  the  eireels  of 
nMineular  contraction  i«  sometimes  attached  to  the  dynamoraeter.  It  \ 
called  tlie  dynaniogniph.     It  Hbowft  irrej^ularities  of  mnsctdar  contractioii 


*03*N!i^wiri  » 


Fig,  at  —  Inn  DYNASdocnAPH.— Thl»  modification  of  the  dynamomcr 

to  tjhicrvtf  and  recLvrd  the  condition  of  the  mu*dc*  in  resjjtct  t  ti 

trtnic  c  intrnct<ciB*.     In  hcahh.  ihc  line  drawQ  by  rbc  pencil  ihon 

«V  ■"  I  tjC3»!  spring  i*  <.»cadi1y  cotnprcs»ed  by  ihe  hand  lor  a  r.c 

^\  I*  inicrmlttdnt  or  incafubic  of  being  maintained  cc»ntini>  J 

ot  fuda.,  the  line  described  on  the  recording  tablet  wili  be  itty:  >f 

p^aptr.  iriOii-jtinif  the  deviations  of  the  pencil,  can  be  pr»crve<l  in  the  aisc-b-xik,  And  '»y  i  aiti« 
[ttriv^n  they  niity  *hi>*  in)pr«>ventcnt  or  mcreajie  of  ih«  mu^ciiilar  debility. 

The  strength  of  the  nuiHcles  of  the  calf  can  he  tc^sted,  a»  Qo% 
sugirest^  by  req nesting  the  patient  to  jnmp  on  hjf^oe.     And  also  by  i 
ingenious  instrument  devised   by  l)r,  Birdsall,  of  this  city,  cailed 
**  foot*<i>Tiamometer/- 

A  thir*!  method  of  testing  the  variou?*  miisc^les  is  to  reqtieat 
patient  to  escrcm*  all  postnble  ri'mstance  to  same  special  moveiiM^nts  i 
the  physician  creates  by  maniptdation :  or,  on  the  other  hand,  to  rrqu« 
the  jMitient  to  [lerform  some  special  movement  antl  eMimate  the  ap 
of  firref  required  (a  pre\^ent  hi»  dointi  m. 

Bilateral  |inrfily?J»s  require**  that  tlie  power  of  tlie  muKcle«*  she 
^ompamnjdti^httt  of  a  healthy  individua^j^bjjji^h^ 
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^Wvi'lopment  us  the  patient,  if  great  accuracy  is  desirvcK     In  innbiteml 
^*«ir?dy*is,  the  healthy  side  can  be  used  us  a  stan^lanl  nf  cornparisou. 

THE  TROPHIC   CONDITION    OF  THE   MUSCLES. 

The  unioiint  of  ulnjpliy  or  wasting  tli!it  ensues  simply  from  disuse 
^^f'  the  muscles  miint  be  distinguished  from  that  due  to  a  loss  ul"  the  ho- 
^^hy*\  *' trophic  ftinctiun'^  in  the  nerves  that  supply  the  nuiBcles. 

Hajud  wa«tinj^  uf  a  nuiscle  occur;^  wht^n  tiie  nerve  tUirts  ilint  stippiv 

^timreeut  ott  from  the  so-called  ^nrupbic  centre'^  of  the  spinal  cord  with 

HfoU  they  are  nornially  connected.     The  multipolar  nerve  eella  in  the 

^fif^^^iftr  hvrnti  nf  iUv  v^jdna}  <fr(ty  HitbHfat}re  arc  probably  the  'Mrojjhic  ceii- 

trD«!»    '■'  for  the  ntotor  lihres  found  in  the  anterior  roots  of  each  spin:rl  uervc, 

Hlm^an  tbe^e  cells  iM^come  the  seat  of  disease,  the  muscles  undergo  extreme 

«nrE      mpift  atrophy,     Similar  changeis  nlso  occur  when  the  nerves  are  cut 

**"*      **rom  the  connection  with  them,  as  in  wounds  of  a  nerve,  pi-essure 

^Th:^  ^,  ^  nerve,  etc. 

THE  POWER  OF  COORDINATION   OF  MUSCITLAR  MOVEMENTS. 

Disease  of  the  cereliellum,   tire   lemniscus  or  tillct-tract   (Fig.   11), 

*  *>      «jf  tlie  culunm^i  of  Burdach  and  Goll  in  the  siiinal  curcl  (sec  Fig.  32) 

^^^mmooly  associated  with  a   peculiar   inability   on   the    part  of  the 

^^^nt  III   fifr/ftrm    vvrlain    muncnlar    ttKtrt'mmlH    tn   a   proper    I'^fl//, 


th 


/ 


^^•^use  the  muscles  do  not  act  in  the  sequence  uecessarv  to  acconqUisli 
^'•^i.    This  is  termed  **  incotirdination  of  movement/' 

Various*  teats  are  employed  in  determining  the  degree  of  thin  ab- 

_      *^»^ml  t^tate.  IwcauhC  one  that  will  answer  fur  the  lower  limbs  will   not 

**     %.he  ap{>er  e.vtremitiea,  or  vice  versa.     Besides,  it  is  neceasarj^  in  these 

**^^«  to  decide  both  as  to  the  jibility  to  [x*rfomi  com[»lex  movements 

'^t^  aecnmey,  and  also  as  to  the  state  of  the  sc>-<.^ayed  '*  muscular  sense," 

^*^^    Utt  consider  tirst  the  tests  of  the  former* 

When  so-called  **  ataxic  patients"  are  requested  to  follow  a  (iemjnated 
^  **«•  ia  the  Hoor  or  carpet  as  the\  w-alk  across  a  room,  they  invariably 
^^^  I i  their  eyes  Hxetl  uprm  the  tloiu,  and  have  extreme  ditticulty  in  fob 
^^^^ingthe  line.  Now,  ask  such  a  patient  to  dn  t!u*  same  with  the  eijes 
^^*^^c^nng  Btraighl  ahead  of  him.  and  the  attem[tt  will  prove  a  still  more 
^tQ^iitable  failure  than  l»efore.  In  udvancwl  stages  of  the  disease,  the 
l*^t  i^ru  may  fall. 

A  iiecond  manifestation  of  lack  of  coordination  in  the  muscles  of  the 
^^^  hes  in  an  inability  on  the  p:irt  of  the  (ifitient  to  afaiid  erevi  nnth  the 
fm^i  |„  ^if^j^^  cordart,  withcnit  swaying  or  falling.  This  is  rendered  stiU 
*^**rti  r|i|tic*ult  when  the  patient  is  instructed  to  close  the  eyes.     It  must 


\^M 


'"^naembered,  however,  that  an   inability  to  stand  erect  and  motiou* 
■^ith  the  eyes  closed  is  not  always  due  to  ataxia.     I  have  seen  the 
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same  result  produced  artificially  in  a  healthy  subject  by  freezing  the 
soles  of  the  feet  to  a  dejrree  sufficient  to  destroy  the  appreciation  of  its 
contact  with  the  floor  or  carpet.  The  test  is  a  reliable  one  only  for  the 
presence  of  marked  auseKtheifia  of  the  soles  of  the  feet;  hence  it  is  common 
.  in  ataxic  subjects,  in  whom  sensation  is  always  more  or  less  im])aired. 

Considerable  stress  may  l>e  laid  upon  this  point,  because  it  is  stated 
by  some  writers  that  this  symptom  or  test  is  to  be  regarded  as  a 
positive  sign  of  locomotor  ataxia.  That  it  is  a  valuable  diagnostic  point 
in  that  disease,  when  assocfated  with  other  evidences  of  its  existence, 
cannot  be  disputed;  but  it  is  by  no  means  a  pathognomonic  s^-mptom^as 
it  might  exist  in  any  disease  (cerebral,  spinal,  or  functional)  that  could 
cause  marked  anaesthesia  of  both  lower  extremities. 

In  order  to  preserve  the  ecjuilibrium  during  an  erect  posture  when  the 
feet  are  in  close  contact,  it  is  necessary  that  the  nerves  of  sensation  allow 
the  keenest  appreciation  by  the  nerve  centres  of  variations  in  the  amount 
of  pressure  exerted  b}'  the  weight  of  tlie  subject  ui>on  the  different 
regions  of  the  sole  of  the  feet.  When  such  information  is  withheld  from 
any  cause  (chiefly  l>y  sensory  parnlysis  or  anaesthesia)  tlie  nerve  centres 
can  no  longer  properly  govern  the  muscles  to  counteract  a  tendency 
toward  a  fall,  provided  that  the  sense  of  sight  is  prevented  from  giving 
them  the  necessary  information.  This  explains  why  it  is  that  ataxic 
patients  often  notice  a  difficulty  in  washing  the  face  at  a  washstand  when 
the  eyes  are  closed ;  wliy  they  keep  the  vision  fixed  upon  the  ground  as 
an  aid  in  governing  the  movements  of  walking;  and  why  they  keep  their 
feet  well  ai)art  when  standing  still,  in  order  to  increase  their  base  of  sup- 
port. All  tiie  other  symptoms  of  ataxia  may  thus  be  mechanicall}'  in- 
terpreted and  l)e  employed  as  tests  in  diagnosis. 

Among  these  symptoms  niny  be  mentioned:  a  difficulty  in  climbing 
a  fliglit  of  stairs,  on  account  of  the  feats  of  balancing  required  to  do  so  - 
a  difllculty  in  placing  the  foot  rapidly  and  accurately  upon  some  smaJVV 
object,  as  in  mounting  a  horse  by  means  of  the  stirrup;  and  many  othe-  :^r"s 
of  a  similar  kind. 

The  tests  for  incoordination  of  the  muscles  of  the  upper  extnanL  ^fcj 
have  not  as  yet  been  described. 

The  handwriting  is  sometimes  seriously  aftected  in  ataxic  patient •^=* 
by  an  inability  to  make  comfimmyH  curves  with  accuracy,  as  in  the  cti>*-  ^ 
of  the  capital  letters  C.  I).  G.  etc.     This  is  because  the  acts  required  o-^^ 

the  muscles  in  making  these  curves  are  com])licated  and  must  follow  eacl ^ 

other  in  a  certain  sequence,  in  order  to  })roperly  execute  them.     A  gain ^ m^ 

the  clothes  are  buttoned  ai^d  uulmttoned  with  extreme  difficulty^  because 
these  simple  acts  require  coordinated  muscular  movements  of  a  complex 
character.  Food  and  drink  are  carried  to  the  mouth  with  difficulty  in 
some  cases,  especially  when  the  e^'cs  are  closed  or  in  the  dark.     These 
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paC.t€!^ats  c&nnot  touch  doRignated  part.s  of  the  face  with  the  HngtT  witli 
Jicro^nnu-y  Jind  rapulity  when  the  incoordination  of  the  upper  eactreinitieB 
is*  %*-^II  developed,  or  the  so-called  ''  museiilar  sense''  is  destroyed.  These 
t^»^Zs^  will  be  mentioned  later. 


IHE    MTJSCFLAR   SENSE. 

By  this  term  we  mean  the  power  wbieh  eac*h  individual  possedses,  in 

i^«*.l^h,  *if  diHcriminntinii  in  regard  to  tl»e  amount  of  muscular  force  re- 

«t  i.&i  v"«.*d  tu  aeeutnplis^h  eerlain  ends,     Thuss^  for  extmiple,  if  two  objects  are 

h^»lcl    iti  the  hands,  the  ditference  in  weight  between  them  should  be  esti- 

»^si.^^d  with  an  approneh  to  accuruev.     Again,  if  tfie  eyes  he  closed,  the 

ftii*X^rsenn  tie  made  to  touch  rapidly  utiy  designate*!  portion  of  the  body 

^ttLi    iR»rfect  certainty.     Movements  of  progression  should  Ik?  also  per< 

forxTEed  with  the  eyes  closed  nearly  as  well  as  when  open,  if  the  distance 

^*c»  s^lvirt  and  the  location  a  fiitniliar  one.     Finally,  the  handwriting  should 

Jiot.    «iitfer  materially  as  regards  the  formation  of  letters  when  made  with 

tUt^    ^ves  shut  or  open. 

Now  in  some  forms  of  nervous  ilerangements,  the  muscuUir  sens^  is 

'"i|  »3%^irt'd;  hence  it  becomes  necessary  to  sometimes  test  it  In'fore  making: 

*^  tliixil  diagnosis.     Several  tests  are  commonly  employed.     They  may  he 

^ &»«ted  *is  the  •' weight*'  test,  the  ''movement'*  test,  and  the  *'hand' 

^•^t^ing'  test. 

1b  testing  the  power  of  discrimination  of  weights  held  in  the  hands, 
l>e«t  to  have  them  all  of  uniform  siie^  in  order  to  avoid  the  patient 
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^''itij^r.he  sense  of  sight  as  a  factor  in  his  iJecision.     Hanging  ditferent 

<*i^jjjjj  from  the  foot  in  a  handkerchief  will  test  the  muscular  sense  in 

P^    Idwer  trxtremitj.     Metallic  balls  nf  different  thioknesa  but  of  uniform 

^^^^^    cither  covered  nr  uncovered,  answer  the  [lurfwrnes  of  the  **  weight'* 

^^*^-      The  ability  on  the  part  of  a  imtient  to  tell  with  the  eyes  clo6e<l  the 

i7r^*^^^%  position  of  a  limb  in  reference  Uy  other  parts  of  his  body,  when 

^*^*'ent  attitudes  are  assumed,  may  be  interpreted  as  an  exhibition  of 

^^    xikniscular  sense. 

To  test  the  accuracy  of  movement,  direct  the  patient  to  close  the 
J.  ^^""^  tightly,  or  blindfold  him.  and  then  instruct  him  to  rivpidly  place  the 
I  ^^^Qnger  nf  either  hand  nlternntely  on  some  spot  ujion  his  llw»dy  which 
^^^  *  1  be  designated  in  each  instance,  as  the  nose,  upper  lip,  lower  lip.  ear 
^^  ^^*  ^li*^  siide,  etc.  When  the  lower  limbs  are  to  be  tested,  he  may  lie  in* 
^*~**^3ted  to  plate  his  great  toe  upon  the  opposite  instep,  heel,  knee-cap^ 
^fc  "  ^  or  to  raise  the  foot  to  a  given  height  when  lying  on  the  backhand 
-  ,^^^     to  •»lowlv  Ifuvtr  it  till  it  rests  upon  some  designated  spot  on  the 

The  handwi  it iiiif  of  a   patient  is  often   of  value  in  diagnosis:   es- 
'  ^^^"^^ly  when  a  sentence  written  with  the  eyes  oj>en  is  compared  with 
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the  same  written  with  the  eyes  closed.  In  health  the  mascular  sense 
should  enable  almost  any  one  to  perform  both  with  a  fair  degree  of  pre- 
cision. In  motor  paralysis  or  ataxia  the  changes  are  marked,  especially 
in  the  latter,  because  incoordination  of  the  muscles  prevents  the  forma- 
tion of  continuous  and  well-formed  curves,  even  when  the  eyes  are  oyten, 
and  utterly  destroys  the  legibility  of  the  letters  i  f  closed.  The  exist- 
ence of  tremor,  or  the  presence  of  profound  motor  paralysis,  will,  of 
course,  interfere  most  seriously  with  the  ability  of  the  patient  to  write  ^^^^ 
legibly,  if  at  all,  irrespective  of  the  aid  of  vision. 

TESTS   TO   DETERMINE  THE   IRRITABILITY   OF  THE   MUSCLES. 

In  some  forms  of  cerebral  and  spinal  disease  it  becomes  necessary  ^^ 
to  test  the  so-called  **  irritability  *'  of  the  muscles.  Two  forms  of  test—  s 
are  employed  for  this  purpose,  viz..  mechanical  and  electric. 

Mechanical  teatH  enable  us  to  decide  (1)  as  to  the  existence  of  dimi^  «- 
ished  or  increased  fension  of  the  muscles;  (2)  the  presence  of  twttchin^^n 
of  individual  muscular  fibres  in  certain  regions  (as  if  a  live  animal  we:^re 
imprisoned  beneath  the  skin);  (3)  the  jtresence  of  tremor:  and  (4)  tl.  "me 
state  of  muscular  rigidity  and  permanent  shortening  known  as  ^u^c^  ^i- 
tracture^ 

Electric  currents  are  employed  as  aids  in  diagnosis,  chiefly  in  c^Let- 
ciding  the  question  of  the  existence  of  degenerative  changes  in  the  ra^w-ms*- 
cles.  The  increase  or  decrease  of  such  changes,  when  they  have  l)e^^« 
found  to  exist,  can  also  be  scientifically  determined  by  the  employm^^x^t 
of  electric  tests  from  time  to  time. 

MECHANICAL   IRRITABILITY   OF   THE   MUSCLES. 

When  the  muscles  are  sulyected  either  to  manipulation,  a  li  ^X^^ 
tapping  with  the  tij)  of  the  finger,  or  a  stroke  with  a  percussion  hamrB.~»^r, 
either  an  abnormal  exaggeration  or  a  diminution  of  the  mechanical  ^'^" 
citability  of  the  part  struck  is  sometimes  detected  in  connection  wi^" 
disease  or  injury  of  the  brain,  the  spinal  cord,  or  of  the  nerves  themsel  ^''^^* 

The  following  clinical  <leductions  are  ottered  as  a  summary-  of  tti^^^ 
tests : — 

1.  Miftor  parah/siti  usually  decreases  the  mechanical  excitability  ^^^* 
the  muscles  afi'ected. 

2.  When  the  '' galvanic  pxcifahilif}/''  is  markedly  increased  (rea^^' 
tion  of  degeneration)  the  mechnnicnl  excifabiiiti/  of  the  muscles  is  alsi^^ 
increased. 

.5.  A  marked  increnae  in  the  '^ deep'"  or  ^'tendon  reflexes''  is  like- 
wise associated  with  an  increase  in  the  mechanical  excitability  of  muscles. 
This  is  ])arti('ularly  ehnrncteristie  of  sclerosis  or  hardening  of  the  lateral 
cohnnns  of  the  spinal  cord. 
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4.  Atrophy,  or  wasting  of  the  muscles,  as  the  result  of  disease-pro- 
cesses, such  as  functional  paralysis,  poliomyelitis,  etc.,  usuall}' tends  to 
diminish  the  tonicity  of  the  affected  muscles  (state  of  flaceidity).  An 
exception  to  this  rule  exists  for  a  time  in  amyotrophic  lateral  sclerosis 
and  other  conditions  where  marked  muscular  rigidity  precedes  the 
atrophy. 

5.  An}'  disease  that  tends  to  cause  irritation  of  the  motor  nerve- 
fibres,  or  to  arrest  the  control  of  the  brain  over  the  spinal  se<jments,  is 
liable  to  l)e  associated  with  rigidity  of  the  muscles.  Twitchings,  mus- 
cular cramps,  tremors,  spasms,  and  contractures,  may  be  associated  with 
this  increase  of  muscular  tension. 

The  distribution  of  the  muscular   rigid  it}'  differs  if  the  exciting 
cause  be  confined  to  the  spinal  coverings  or  the  substance  of  the  cord 
itself.     In    the    former   case   the   flexors   are   chiefly   involved.     Hard- 
ening or  sclerosis  of  the  lateral  columns  of  the  coixl  usually  causes  the 
iower  limbs  to  be  firmly  extended  and  closely  approximated  to  each 

OtU^T.  , 

G.  The  disease  known  as  "  progressive  muscular  atrophy "  is  the 
on^  most  commonly  associated  with  contractions  of  separate  fibres  or 
bundles  of  fibres  in  the  muscles, — the  so-called  '^fibrillary  twitching s.^^ 
Tli<?se  twitchings  are  not  confined,  however,  to  this  condition.  Hypo- 
clioiiclriacs  and  certain  functional  diseases  of  the  spinal  cord  may  also  be 
associated  with  them.  A  slow  destructive  process  affecting  the  motor 
nei-ve-cells,  or  the  motor  nerves  themselves,  may  also  cause  them. 

7,  A  permanent  shortening  of  muscles  (state  of  contracture)  is  a 
"^^Itient  sequel  to  extensive  atrophy  or  wasting  of  the  muscular  fibres. 
It  naa.y  result  also  from  the  prolonged  and  unrestrained  action  of  certain 
muscles  whose  antagonists  are  lacking  in  muscular  power,  as  in  the  case 
^^  ixirantile  paralysis,  lateral  sclerosis,  etc. 

^SXS  EMPLOYED   IN   THE  DIAGNOSIS   OF    LESIONS    OF    THE  WHITE 
SUBSTANCE  OF  THE  CEREBRAL  HEMISPHERES. 

Lesions  of  the  centrum  ovale  have  always  been  regarded  as  pecu- 
liarly difficult  of  detection  and  localization  during  life.     In  quite  a  large 
Proportion  of  cases  where  extensive  disease  of  this  portion  of  the  brain 
ua^s   Ij^en  discovered  after  death,  the  presence  of  the  lesion  has  been 
either  unsuspected   during  life,  or,  if  susi)ected,  imperfectly  localized. 
*^'^^  fibres  which  assist  to  form  the  white  substance  of  the  brain  comprise 
tte  Commissural,  associating,  and  peduncular  tracts.     These  have  been 
tt^scribed   already  on  page  17.     Dr.  M.  A.  Starr   has  lately  written  a 
^^^y  interesting   and  lucid  article  upon  lesions  of  the  centrum   ovale 
(Ifed.  Record^  Feb.,  1886).     He  explains  how  a  severance  of  the  '*com- 
tmssural"  and  "associating  tracts''  of  the  cerebral  hemisphere  may  be 
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Having  first  moistened  the  electrodes  and  connected  them  with  the 
battery  in  action,  it  is  customary  to  hold  them  both  in  one  hand  (close 
together,  but  not  in  contact),  and  apply  them  to  tlie  ball  of  the  thumb  of 
the  opposite  hand  or  the  cheek  to  see  if  the  current  is  passing  properlj. 
If  the  current  to  be  employed  is  a  very  weak  one,  touch  the  electrodes  to 
the  tip  of  the  tongue  before  it  is  used  upon  the  ptitient.  The  use  of  a 
reliable  milliami)cre-meter  will  prove  of  v\\\\xe  in  determining  the  exist- 
ence as  well  as  the  strength  of  a  current. 

Next,  si)onge  the  part  of  the  patient's  body  to  be  tested  with  a  voeak 
solution  of  f able-salt  in  woj-m  water ^  in  order  to  render  the  skin  a  good 
conductor  of  the  electric  currents.  If  the  wire-brush  is  to  be  used,  this 
step  is  omitted. 

The  *'  fK>lar  method  *'  is  the  one  commonly  used.  Ai)ply  one  electrode 
of  large  size,  eitlier  oviT  the  breast-bone  of  the  i)atient  (at  about  its  centre) 
or  over  the  back  of  the  neck.  The  breast-bone  is  the  preferable  point  on 
account  of  the  absence  of  muscles  in  tlie  median  line.*  Tlie  other  elec- 
trode (of  small  size)  is  placed  over  some  special  nerve-trunk  or  the  muscle 
to  be  tested;  in  case  muscle  is  to  be  tested,  the  electrode  is  placed  usually 
at  the  point  where  the  motor  nerve  enters  its  substance, — the  so-called 
"motor-i)oint"  of  the  muscle.  In  this  way  tiie  action  of  the  two  poles 
can  be  readily  distinguished. 

Use  both  the  confinuouH  or  (/alvanir  current  and  the  interrupted  or 
faradaic  current  in  testing  muscular  reactions.  The  former  is  of  the 
greatest  value  in  diagnosis. 

In  studyiny  the  muscular  reactions  Ut  the  different  currents  emplo3-ed, 
remember  (1)  that  the  negative  poh'  is  called  the  cathode  (C),t  and  the 
positive  pole  the  anode  (A);  (2)  that  muscular  contractions  occur  lK>th 
when  the  current  is  altered  in  strenoth  and  when  the  circuit  is  closed  or 
opened;  (3)  that  the  faradaic  current  prodncres  an  api)arently  continuous 
muscular  contraction,  because  its  interrui)tions  are  so  very  rapid;  (4) 
that  very  weak  currents  do  not  ])roduce  contractions;  (5)  that  alterations 
in  the  stren<z:th  of  the  current  cause  proi)orti()nate  variaticms  in  the  con- 
tractions; (r>)  that  the  contractions  are  short,  sharp,  and  sudden  in 
health;  (7)  that  the  eti'ects  of  a])plying  the  electrode  over  the  substance 
of  the  muscle  and  ovor  its  motor- point  are  identical  in  health,  but  not  in 
some  diseased  conditions;  (S)  that  the  galvanic  current  will  not  usually 
produce  muscular  contractions  while  it  is  constant,  but  only  when  its 
strength  is  modified  or  when  the  circuit  is  closed  or  broken;  (9)  that  the 

*  This  is  known  as  the  ** inditferont  jKnnt,"  when  polar  effectn  are  being  studied  at 
the  other  rh'ctnxh'. 

t  (icrinan  autliors  rniplny  diffcrrnt  symbols  from  thosr  ffiven.  These  are  as  follows: 
C.  C.  C.  =  Ka  S.  Z.,  C.  O.  C.  =  Ka  O.  Z.,  A.  C.  V.  =  An  S.  Z.,  A.  O.  G.  =  An  O.  Z.  The 
symbols  Ka  =  cathode.  An  =  anode.  S  =  closure  (SchH€nnnnff),  O,  =  opening  ( Otffnung) , 
Z  =  contraction  {Zuckunff). 
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direction  of  the  current  can  be  changiMi,  without  aiteriug  the  i»o§ition  of 
tht-  electrodes,  b}'  a  simjile  apparutUf*  thnt  chauges  the  eathotle  into  the 
anode,  and  vice  verm  [iht*  cummttiaior). 

The  current  passes*  jilwaVH  from  the  iiuode  to  the  catlioik'.  Hence. 
when  the  positive  pole  is  placed  on  the  breast  or  neck,  and  the  other  on 
the  mu»ele  to  l)e  te*ti*«l,  we  have  a  deticendimj  curve nL  An  aHvendinij 
current  t^xistH  if  the  cathotl**  is  on  the  same  ilintant  or  neutral  ijoitjt. 

All  **amoimitic  interrupter''  on  an  'Mnterniftting  electrode"  is 
necessary*  in  employing  the  galvanic  current  in  testing  museulnr  reac- 
tions. 

The  de^ctnding  current  (eathofle  over  the  nerve  or  muscle)  uliun 
c^»^Krcl  and  again  broken  can  thii:s  give  vis:-^ 

1,     The  cathodal  closure  uoutmction  :— 

C.  C.  C\  or  Ka  S,  Z.  of  the  Germana. 

%     The  cnthoclnl  opening  contraction  : — 

C.  O.  C,  or  Ka  O.  Z,  of  the  Germans. 

The  fiiivendinij  current  (the  poles  being  now  reversed)  Mhen  closed 
ii4id  nin^in  br«»ken  can  give  us: — 

1.     The  anodal  closure  contraction: — 

An  C  C.  or  An  S  Z,  of  the  Gennans, 
2      The  aTtodnl  opening  contnietioii: — 

An  O.  C.  «)r  An  0.  Z.  of  the  Germans, 
These    four    form*   of   contraction    require    currents   of   ditferent 
sUvnglha  to  produce  them.     They  are,  therefore,  induced  by  gradimlhj 
inerrntnng  the  mtadier  of  refftf  enifjlnycd.     The  following  order  is  the 
ctnly  one  commonly  observed  in  healthy  muscle  : — 

r.  C.  C.    C.  =  Ka  S.  Z. 

2..  An  C.  C  =  An  S,  Z, 

3..  An  O.  C.  =  An  O.  Z. 

4.,,.  C.  O.    a  =  Ka  O,  Z. 

II  will  bts  observed  tlint  the  cathodal  confrncfwn.H  apjiear  fir»t  and 
laat  in  bealtit,  while  the  anodal  conimctiong  follow  each  other;  al«o,  that 
t'  ''^ure  ctwtractiotut  precede  the  Oftemnff  f^jfiirattiafD^  of  Ixith  thr 
.  and  anode.  When  a  nerve-trunk  in  stimuhited  by  electric  cnr- 
rrtits  thr  fonnnla  of  the  normid  muscular  c*»ntrnetions  is  altered.  Tliis 
will  Ik*  spoken  of  hereafter. 

Again.  a&  the  strengtli  of  the  current  is  gradually  increased,  the  con- 
traciton&  which  have  successively  appeared  ftecume  intf^nttified  propor- 
fionatehj  (as  is  shown  Iwlow),  and  new  reactions  are  added  : — 

First  stage  {moderate  current),  C.  C.  C. 

Second  stage  {stronger  citrrenl),  CJ  0/  C/  and  An  C.  C, 
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TUird  Rtage  (sHU  alronger  current),  C."  C."  C/'  ajul  Au'  C/  C/  mad 
A.  O.  C. 

Fuurth  HtJige  (rr'ri/  «/ro«/7  viirrent)^  C/''  C/"  C"  utiii  An"  C/'  C/' 

and  Au'  O.'  C/  and  C.  O,  C. 
C/''  C"  C"  ii^  called  ''rathodal  tetanun,'^  lieeause  tlic  contractk 
is  very  %nolent.     Sometimes  the  anodal  eont factious  hoth  occu 
with  the  same  intensity  of  enrreiU,  thu??  merging  tlie  second  an 
third  stages  into  one.     AgaiJi  An  O.  C.  may  in  sumt*  case?^  api^H^a 
before  An  C,  C, 
Disease  of  tJie  nerve<'enti"es  or  of  the  nerves  themselves  nuiy  craua 
modifications  f>f  the  normal  formula  of  mnscular  Cfmtraetions.     This  con 
slitule8  the  kev-note  to  the  value  of  electric  cnrrents  in  diagnosis.     Me 
chuJiieal  devices  may  be  emijloyed  to  trace  the  muscular  contractions.  »« 
the  sphygnu>*£r!ipb  does  tlie  pulse.     Fi^.  58. 


MifscLis  IN  TiiK  Dt«TRtiiirnoM  op  THn  FBKOi«BVki.  Nrrve  tx  IMS  l.iE{«.     (Krb)       I 
C  C.  C. ;  An  =  A,  C    C\     1.  Curve  of  health,  iHiny-rhret;  dcmenfa  ;  C    C    <'-  t*  » 
than  A  C  t^    ;  2,  caie  of  chronic  anterior  poilomi^dltis,  vhowing  rBnciit>n  of  t1<%;cncr£)iiufli_ 
with  thlny-thrcc  «tci&eiits  ;  M,  fi..iitie  c:*ac.  with  forry  cletnctitH.     hi  2  and  3,  iheekccssof  i 
C.  C  over  C  C  C   l»  apparcttr :  \  in  the  slow  character  of  the  contraajons  is  very  marka 


If  the  destructive  process  is  within  tlie  brain  or  splnat  cord, 
situated  afxjve  the  ^'tnrphir  rentres^^  of  the  nerves  supplying  the  imralysc 
muscles,  the  electrical  reactions  of  the  ]iamly^cd  muscles  will  t»o  norma 
in  re*»i>ect  to  the  setjut'iice  and  ilnirneter  of  the  muscular  coutrat-tiona 
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Sometimes,  however,  a  much  stronger  current  (galvanic  or  faraclaic)  is 
required  to  produce  them  over  the  healthy  muscles.  This  fact  is  due 
to  atrophic  changes  in  the  muscles.  It  may  be  of  decided  value  iu 
diagnosis. 

When  disease  processes  in  the  brain  or  spinal  cord  cause  destruction 
of  the  trophic  centres  of  the  nerves  that  supply  the  paralyzed  muscles,  or 
when  the  cerehro-^pinal  nerves  themselves  are  seriously  injured,  we  en- 
counter what  Erb  has  described  as  the  "reaction  of  degeneration.'' 
This  will  require  some  explanation. 

1.  Every  nerve  degenerates  when  separated  from  its  trophic  centre; 
hence,  the  electric  excitability  of  the  nervCy  both  to  the  faradaic  and 
galvanic  currents,  gradually  diminishes  and  ceases  entirely  at  the  end  of 
about  two  weeks. 

2.  The  faradaic  current  ceases  to  cause  muscular  contractions  when 
applied  directly  over  the  substance  of  the  muscle.  This  is  explained  by 
the  fact  that  the  so-called  "nerve-plates"  within  the  substance  of  the 
muscle  are  degenerated,  and  currents  of  momentary  duration  fail  to  affect 
the  muscular  fibres. 

3.  The  muscular  contractions  produced  by  tiie  galvanic  current  are 
dtmiwUhed  for  about  ten  days.  Subsequently  the  excitability  of  the 
muscdes  to  slowly  interrupted  galvanic  currents  becomes  increased,  so  that 
very  weak  currents  may  excite  contractions.  This  may  disajjpear  in  live 
or  six  months. 

4.  The  polar  reactions  become  altered  in  their  sequence.  The  anode 
contractions  appear  before  those  of  the  cathode,  as  shown  below : — 

1 . . , A.  C.  C.  instead  of  C.  C.  C.  as  in  health. 

2 C.  C.  C.        ''  A.  CO.     '' 

3 ....CO.  C.        '^  A.  O.  C.     '' 

4.., AG.  C.        '^  C.  O.  C.     '' 

5.  The  character  of  the  muscular  contractions  lyecomes  altered.  In 
heftlihy  they  are  sharp,  short,  and  sudden.  When  degeneration  occurs, 
they  are  slow  to  appear;  they  are  prolonged  and  continue  even  during 
the  passage  of  the  current;  and,  finally,  they  assume  the  character  of 
** tetanic"  contractions,  irrespective  of  the  strength  of  the  current  em- 
ployed. 

Finally,  in  unilateral  paralysis  the  electrical  reactions  of  the  muscles 
of  the  paralyzed  side  should  be  contrasted  with  those  of  homologous 
muscles  of  the  unaffected  side.  When  both  sides  are  impaired,  the 
t^tandard  of  comparison  should  be  that  of  a  healthy  sulyect  of  about  the 
same  size,  weight,  and  muscular  development. 

Now  let  us  supiK>se  that  we  suspect  disease  in,  and  wish  to  test  the 
reaction  of  some  si>ecial  nerve, — the  musculo-spiral,  for  exami)le.     We 
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place  the  positive  pole  (An)  of  a  galvanic  battery  over  the  breast-bone 
with  a  large  flat  electrode  attached,  and  the  negative  pole  (Ka)  over  the 
nerve  (where  it  winds  around  the  humerus  below  the  deltoid  muscle)  with 
an  '*  interrupting  "  small  electrode  attached  to  the  negative  rheophore. 
>Ve  then  put  into  circuit  a  few  cells  at  a  time  and  press  the  button  of  the 
interrupting  electrode  at  intervals  till  we  get  a  contraction  of  muscles. 
When  the  current  is  sufficient!}^  strong  to  excite  the  nerve-trunk,  con- 
traction of  the  extensor  muscles  of  the  forearm  becomes  apparent  (the 
cathodal  closure  contraction).  Thus  we  ascertain  the  number  of  cells  of 
the  battery  in  use,  or  preferably  the  number  of  milliampferes  required  to 
produce  C.  C.  C.  (Ka  S.  Z.  of  the  Germans).  Now  add  a  few  more  cells, 
and  reverse  the  poles  b}-  means  of  the  commutator.  When  the  circuit  is 
broken^  by  releasing  the  button  of  the  interrupting  electrode,  we  get  the 
anodal  opening  contraction  (A.  O.  C.,or  An  O.  Z.),  and,  with  a  few  more 
cells,  the  anodal  closure  contraction  (A.  C.  C,  or  An  S.  Z).  Again  re- 
verse the  current,  and  add  a  few  more  cells.  Now,  on  pressing  the  button 
of  the  interrni)ting  electrode,  we  get  a  very  intense  cathodal  closure  con- 
traction (C".  C".  C'".,  or  Ka  S.  Z'".),  and,  on  releasing  it,  the  cathodal 
oiMining  contraction  (C.  O.  C.,or  Ka  O.  Z.)  is  developed,  thus  completing 
the  chain  of  polar  nerve  reactions. 

You  should  bear  in  mind  that  the  jyolar  nerve-reactions  differ  in  their 
normal  sequence  from  thoae  of  the  mxiscles  when  the  electrode  is  placed 
over  tiie  "  motor  point ''  of  the  muscle  tested. 

NOKMAL    XERVE-HEACTION. 

C.  C.  C.>A.  O.  C.>A.  C.  OC.  O.  C. 

NOKMAL   MirsCLE-REACTION. 

C.  C.  C.>A.  C.  C.>A.  O.  OC.  O.  C. 

T\\Q  final  contraction  (C  ().  C.)  of  each  of  tiiese  series  is  seldom  seen, 
because  tiio  current  required  to  produce  it  is  too  jminful  to  be  endured. 
Fewer  cells  are  required  to  cause  muscular  formulae  than  those  of  » 
nerve-trunk. 

In  recording  the  results  of  an  electrical  examination  of  nerve-trunks -^^i^ 
and  muscles  it  is  best  to  arranpfc  tiie  record-page  so  that  the  two  8i<\c_^^^ 
of  the  body  may  be  easily  contrnsted.     The  number  of  galvanic  cells  ei.  -^\ 

ployed  or  the  number  of  niilliamp*»res  of  current  (as  shown  by  a  gal^' i 

nometer)  should  also  be  specified,  and  the  faradaic  reaction  of  homologo^^M 
nerves  or  muscles  should  be  stated  for  the  purpose  of  comparison  and  '•'"-^ 
clinical  deduction.  We  may  follow  with  advantage  some  such  plan  as  -C^^fc 
followinjr : — 
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NA3fe. . .  Date A^k   ..... 

HrsToav  of  Cahr,     See  [rnp^e  ....  of  CA8K-Iit»oik. 


F4RAOAIC   TB8T9. 


Right  side. 


Left  side. 


blxtcni  of  »ccondAry 
coil  onployfid.  (In     Nerve  loted. 


0.*LVASI*:  TK8T8. 


RMeIm  side. 

ICdli  or  mlli:iiii« 


|ti»cle-ccaclt«iD» 


Contmcticin  pro^ 
rJuced, 

a  C.  C. 
A.  (J  C. 
A   C.C 

c.  a  c. 
c  c.  c. 

A.CC 

A.  a  c. 

c,  a  c. 

Left  *tJe 


Muick  rc»ted. 


Nen'«  Of  iniuK-tc 
icstcd. 


Cells  or  tnilttam- 
pir«- 


tiui&ctc 


SHfis  of  thin  character  may  In?  printed  and  kept  on  hand.     They  van 
n>e  pastetl  iiilo  the  rHHe-l>o*ik  of  the  physieiaii  when  tilled  out.     1*he  tesjts 
'  iniule  at  ditrert^nt  dates  can  thus  lie  compared  witli  eiu-h  other  and  the 
pr»>grf«*»  of  each  case  deterndned. 


fm 


,  itr  vvifh  fbc  Jiagr  «» 

lie  electrode  la  re;  m> 

lit  ik3,lt*;Arid'W:ucr  Ucl^rc  u  u  upiihcii  ll»  tlic  ucrsi:  >m  iuir>cle 

'i»c  eiectrtHJc  is  designed  lo  prevent  aUppiiij^  of  the  imtru- 


Fur  the  pitrpode  of  demonstrating  the  special  action  of  individual 
[tnuKides  ami  nen'es  btsfore  classes  of  students,  as  well  as  the  study  of 

niiucle-nnfl   ncrve-reactious  in  diHcane,  I  have  devised  f^mall  electrodes 

which  may  be  made  stationary  upon  any  desired  part  of  the  Ueutl,  lin»1»H, 

l<»r  trtifik,  by  mejius  of  straps,  strips  of  adhesive-plaster,  or  iimulaled 

f  *prinif«*     By  meam^  of  these  I  have  been  enabletl  to  make  many  |>oints 

ckiir  to  a  large  audience  which  would  be  extremely  dillicult  to  show  b\  any 
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otlier  mi^thod.  FnrtlH'riii(Ht\  it  is  oftfri  ♦lesinilik*  to  ivtVr  rroni  time  to 
liuii^  thiniifr  an  ixnun tint  tun  ol'ii  piiticnt  to  the  etfeets  of  eurrcnts  of  knuwn 
intensity  upon  certftin  norves  unci  miiscks  for  the  sake  of  areumt^ 
cum jmrison , etc.  Suinl  1  elect rodes  u f  t he- 1 y f x"  desc ri Lied  may  Ih'  uee 1 1 rjit<dy 
[>liioed  upon  a  piitient  and  allowed  to  remain  ujjon  the  spot  seleet^nl  durinij 
tlu*  entin^  examination*  To  each  of  these  a  separate  rheophort*  may  be 
attached,  and,  by  a  simple  deviee  of  my  own,  eat-li  may  lie  eontrolleil  h\ 
tonehing  a  key  npun  a  hojird,  witliont  movement  of  tlie  operator.  1  can 
thus  observe  ftinndtanemisly  the  reactions  of  correspond in^j:  mn»<*lee  or 
nerves  npon  the  two  sideH.  those  of  the  le^  and  arm  of  the  same  aide,  and 
any  other  ei»mpari«an.s  which  may  he  retpiired  in  diairnoRis.  Tlie  **  motor*  ^ 
[luints"  of  the  body  are  nut  always  exactly  where  charts  de|Mct  them; 
Jienee  it  i.s  sometimes  necesi^ary  to  bunt  for  thenj  within  a  radius  of  nn 
inch  or  two  of  the  nurnud  point.  When  they  aru  fonnd  with  exiuitiiess, 
a  small  ele<*tr(Kle  mny  \w  fastened  over  the  spot  (with  mfjislened  al»-j 
soiheiil   er»ttt>ii   bcjieath  it )  and  alhjwcd  to  remain  stalionnrv  dnritirr  the 


JjjJ'- 


i^ri.: 


**'<f^/V,.^ 


Fia.  60,— The  Author's  DiAOHOSTir  Kev-ikjard.— -^,  ihc  rhcuphurc  which  connecu  il  witli 
one  of  ihe  biiidiD^<p<»t&  of  a  g;alvanic  battery  ;  ff^  rbcophorcfi  co«uccii»R  Its  bltifJiti^-po«i» 
wirh  spring  cJecirodes*  prcvjotoJy  placed  upon  the  body  of  the  pistttcjit  »o  i  P         -.  iKe 

n«rvc5  or  inutclcs  to  be  lestcd;   C,  biiiiuns  and  springs  which  niak«  ft  circu  '  r  «"/ 

the  ]}iaieiii  when  the  kiiub  on  the  spring  in  pressed  downwa/d  fo  lu  to  ui  i^  the 

button.    The  number  of  rheopho re*  which  nwy  he  employed  depends  upon  i  he  lu  .x-^-itie* 
of  the  cajc  ;  the  cut  shows  lui  ioj^irument  capable  of  six. 

entire  sittiiiir.  Wlienever  it  l>eeomeB  necessary  to  refer  to  the  reactions 
of  that  point,  it  can  lie  called  into  action  by  tonehing  the  key  eonneeteil 
with  it  by  its  individnal  rhcophore.  The  eiits  introduced  show  the  ar- 
ranirement  of  my  deviee  for  this  purpose,  1  have  triven  a  more  com- 
plete description  of  the  iidvantages  of  this  method  over  others  previ«»o-<lv 
employed,  in  the  Ni*w  Yorfi^  Mt^dical  Journal  of  May  9.  1885. 

Now,  from  snch  a  table  of  rt^cord  it  is  apparent  that  the  /artuimr 
current  shf^tUf  jir^^f  be  emphqfed  npon  the  patient  (the  poles  of  the  sei*- 
Hiidtirv  coil  heinj?  nsed)  The  extent  of  the  overlap  of  this  coil  (in  centi- 
metres) iieeessary  to  pmjduce  mnseiilar  contractions  wlien  the  nerv^e- and 
nmsch^-refictions  are  lieing  sefiarately  tested  should  be  recorded.  In  case 
no  mnscular  eontrnetions  ensue,  the  extent  of  the  overlap  which  producer 


THE   I'KINCIPLES   OP   ELECTBO-DUONOSIS. 


193 


an  uiibtarably  pain/al  current  »honlcl  he  ascertained  iim\  nuUsl.  This 
may  be  connMred  with  that  ufcessjiry  tx»  |noduce  contractions  u\nn\  ilie 
liealtby  side. 

The  next  8t€p  in  the  exaini nation  consists  in  chmujhuj  the  rfwopf tores 
to  thr  bindiny'^joalti  of  a  galvanic  Imtit'nj.  We  cmi  now  nBccrtaiii  the 
number  of  cells  or  milliamjjeres  (whieli  is  pre IV' nd ilt'j  required  to  produce 
the  ditt'ereut  varietiew  of  contractions  (ennuieniteil  in  the  table  designed 
for  record)  of  muscles  iu  hoiuolugous  regions  of  the  right  and  left  sirles. 
Each  nerve  vvliich  is  inipnireri   sbuuld  hv  tcstetl   lir?-.t;  and  the  niiiscleB 


[(^^.^ 


'T 


Fin 


'ir.SOSTlc      KKA'KoARn  AS   Al'fllli 


r  AL  L  ;3h  —The  sprinc 


111  the  cut  (for  the  pmrpo^e  of  illuMmilonJ  a*  aftplied  ro  ihr  facial. 
'  ncTAGMif  each  sinW  If  hr  *<t  chtioftcs,  ihc  upcralor  can  hnve  hi» 
•  *h  riRihtt  for  rrcordmti  Jii*  obsei  ■*  citirm*  aft  they  arc  made. 


stlpplic^d  by  it  Hljould  he  tested  afterward,  Tlie  Rtrength  of  the  current 
employefl  nhotdd  Ik?  ascertained  by  throwing  a  jralvanometer  into  tlie 
C'trcnit  (when  extreme  accuracy  is  desired):  by  so  doing,  a  comparisoTi 
of  the  nerve-  and  niUKcle-reuctions  of  the  two  side*;  can  b*»  based  upon 
eoii<Ution«  which  are  exactly  alike. 

When  we  Imve  completefl  the  step«  indicated  by  the  chart  [prepared 
for  tive  asgigtanee  of  the  practitioner  (page  191  )  we  are  in  possession  of 
certain  facts  which  may  lie  of  great  practical  value  a»  regards  both  diag- 
no««J'*  and  prognosis: — 

13 


li)4 
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M^My 


1.     Suppose  active*  of  lut-iiliziMl  panilysis  is  examiiietl,  and  tb©  iiira- 

dale  and  galvanic  ^t^ataion8  of  both  a  nerve  and  iu  mirsele?*  are  imrma?"'""*!^ 
and  exactly  alike  on  tlie  two  sitlcH.  Wu  have  reason  tlii-n  to  believe  thu  m^ 
the  exciting  cause  is  eitlicr  hyjiteria,  u  lesion  uf  a  liiglier  gpinal  segmei^ifc^  "*: 
llum  tliiit  from  wliieb  the  nt*rve  arises*,  or  a  lesion  within  the  bniin,  \tr^^  ^^- 
vided  the  possibility  of  deeeption  on  the  part  of  the  patient  resix*eUi^  ^^ 
his  paralytic  condition  etiu  be  exe hided. 

%  ir  the  rivrvv-rrariiufinof  the  art'eetud  side  to  both  currents  a  ^^^ 
CJ^aijfje rated  (<.^^,  if  the  contractions  occur  iti  their  proper  senuenee,  1  *  m^^B-'*' 
under  a  weaker  current  than  in  herdth),  the  itrobohility  of  an  «'xiWi>i</ 1:*^^  ^^'' 
tral  lemm  w  heiijhteued,  although  Lysteria  may  possibly  still  exist  at*  ^^»^* 
exciting  causae  of  the  paralysis. 

3.  If  the  faradaic  current  applied  througb  the  n^rxa  fnih  to  f^' 
duce  contravfwfiS  of  the  alfectt^d  nioscles  as  nradily  as  ujM^n  the  heall 
side  (i.  r?.,  if  a  stronger  current  is  denumded  to  c»Il  any  one  of  tlie  ^wi^  ^ 
lyzed  muscles  into  action  indirectly  through  the  nerve  whi(*h  supplies  m  ' 
then  we  know  that  tin*  iwrvt'  jitnmfnifH  infhifi  the  s^titwi  vord  or  tliosc  * 
the  triDft  of  the  nervf  ifseff  are  alfecbMl  by  a  lesion  which  has  t'mpnir^^ 
but  md  eniireltj  destroyed  their  u^e/Htuetax, 

4.  If  no  current  from  a  funuhuc  miirhint'  (which  cnn  be  endured       * 
the  patient)  causea  Vinscular  confrariionH^  we  know  pij^itively  tlmt  !>-- 
motor  veltx  tif  the  anterior  horns  of  that  spinal  segment  wliich  eontrC^ 
thi^  paralyjit'd  muscles  ure  impnired*  or  tlmt  the  nerve  iim'if  ha  a  been  h^ — '^^  ^ 
t!red  from  ha  c"onni'rti*in  witli  ilie  spinal  c<>rd,  ori«  undergoitfif  dvg*-^^ 
eraiiott, 

5.  When  the  MrsrLE-HEACTiONs  to  the  faratlaie  current  have 
tested,  the  previou?;  di'rbielions  (liased  on  the  nerve  reactions)  still  ho^^^ 
good.     The  electrode  shonhl,  however,  be  placed  over  the  **  motor  points 
of  each  muscle  thus  tested.     These  are  showu  in  [ilatea  at  the  end  ofth^^ 
volume. 

H,     If  the  fnrmulfr  ohtnined  btj  the  i^iiimnif^  vtirreat  are  HinrnaK^^- 
question*^  regarding  the  exiHtenee  of  degenerative  changes  in  the  nerved' 
or  tlie  muscle-plates  can  be  excluded.    When  the  normal  order  in  aUere€0  ^ 
degenerative  changes  in  the  nerve- or  the  motor-cells  of  the  spinal  con^ 
arc  present. 

T.  The  history  of  a  case  in  wfjirh  vtotilittf  is  impaired  is  neve*^ 
conii>lete  without  a  record  of  an  ch'ctri<  sil  examination  of  the  nerve-  ami 
muscle-reneti^tnrt  to  both  the  fanidaic  and  galvnnie  eurrent.  When  doubt 
exists  respecting  the  existence  of  a  cerebral  lesion  or  hysteria,  the  fact« 
obtained  by  nther  methods  of  examination  {fully  de8cnl>ed  by  me  in  the 
prerodiug  paLres)  will  clear  up  all  doubtii. 

8.  Patients  afflicted  with  purntysii^  from  a  cerebral  lemon  generally 
exhibit  nonrnd  electro-nerve  and  electro-nniscular  reactions  in  the  para- 
lyzed parts.     In  s<nne  iiisfinees  the  reactions  may  even  lie  exaggerated. 


DETECTION   OF  FEIGNED   DISEASES, 


VXr 


9.  Ht/stfHcal  paiieiUn  iM\clet]  witli  [wirnlyHis  may  exhibit  €itbt?r 
fjrji*»unJ  or  exnggerated   electn»-Tmis<*iilju'  ivurtinus  tu   lanidisni   or  gal- 
V'2A.<B  iniu.     Thf  ^ensitivuiie^rt  of  tlit?  muscles  to  Ijiradism  is  gyuemlly  tie- 
ef'^sm.iieil;  in  some  cases  it  may  In'  tutakly  wanting  (Duclienne). 

10.  In  rheumoiir  paralt/atii  tlit-  flet'tm-nmseular  contractility  is,  as 
1^  9^«.ik\  UiurkrtUy  incrt'aSL^d;  tliis  may  Ix*  shown  by  a  i'om|nirisori  of  tljt* 
roa^ ^istiona  of  the  twii  Hidew  of  t\w  body.  In  exceiJtional  cjisch  tliia  is  not 
nr>t^  ^»-n]  to  be  so,  an  J   liavi*  sot-n  thi*  reactions  tViliow  only  the  ntron^^i^st 

IL  In  peripheral  paridtjt^is  tlir  frtra<huf  and  galvanic  reactions  are 
^'I'fc*^-  ri'd  ttftcr  tt?n  days  have  ciapsicd.  TJil'  muscubir  contractility  to  the 
^^x-x^4ljiic  current  is  lost  early  to  a  greater  tvr  les^  extent ;  and  the  formula 
^^  ^:3e|renenilive  clianges  is  developed  later  by  the  eniployment  of  tlie 
*2ra.l  ^-anic  current, 

IS.  A  dccrea«»ed  inusculo-excitability  to  the  faradaic  current  in  the 
m  1:1  s^culo-spiral  nerve  and  tl»e  extensor  muscles  of  the  I'orearm  on  lioth 
^'^^^-^ij — the  tiexors  being  normal  and  the  lower  extreraitk-s  being  uuallccttHl 

^*-^**Ud  uti  of  the  ap[*roach  of  lead-jmrnniny  before  the  actual  s^^nptoius 

«^«-«&     ni»ll  marked. 

13.  In  pro^jrfifKirf*  muscular  airophtj  a  response  to  the  faradaic 
^^*  »'eiit  tmJi  l»e  obtained  as  long  ix^  any  libres  in  the  muscle  tested  remain 
^^***'*    from  fntly  mctamor[»hosis, 

14.  No  alieration^  in  the  electro-contractility  of  mutj^eles  ia  observed 
^^*    «^  iiy  of  the  diseascis  confined  to  the  imMerior  fmrt  of  the  spinal  cor*L 

DETECTION   OF  FEIGNED  DISEASER. 

In  addition  to  tlie  uses  of  electricity  for  the  [lurpose  of  determining 

"^     pretk?nce  or  ttbHence  of  nerve- and  muscle-<iegeneration,  and  the  di&- 

•-'fi  VKiinutiun  between  cerebral  and  spitial  paralysis  and  the  various  types 

*^         iJiTiplierttl  (mlsies,  stmie  other  useful  purposes  in  diagnosis  have  l)eeu 

•^^^  ■  >  Itched  from  time  tn  fim(% 

It  19  stjiteil  tluit  muscular  contraictions  producetl  by  the  faradaic 
^****^"*^Tit cannot  \n*  maiutnined  over  four  liours  iu  a  dead  subject. 

i/o/t/if/f  rcrj<  are  ni»t  unrommon  amouii  the  applicants  for  charitable 
^^   and  the V  are  occastonaUv  encountered  amontf  the  higher  walks  of 


'fern, 


Epilepsy  and  paralysis  are  the  most  common  diseases  which  arc 


Feitjned  fpilvp^tj  can  be  distinguished  by  the  ai>plication  of  a  strong 
I      ^'^-^iaie  current  tf»  the  forebcail  or  tibia  bv  means  of  a  wire  brush.     The 
^^  Hflo  pain  so  i*roduct*d  will  ind  be  appreciated  bv  a  true  e|iile|>tic,  but 


ill 


bring  the  lit  to  a  sudden  close,  if  assumed  in  order  to  create  sym- 


ffvjned  motor  paralysis  ih  usually  exhibited  in  some  of  the  vari- 


\ 
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0118  forms  of  peripheral  paralysis.     Few  malingerers  know  enough  to 
simulate  hemiplegia  or  paraplegia  without  detection.     If  two  weeks  have      :-^ 
elai)serl  since  the  attack,  the  i)resence  of  normal  electrical  reactions  of    ^^ 
nerve  and  muscle  in  the  affected  limb  is  strong  ground  for  suspicion^     ^, 
provided  a  history  of  some  cerebral  lesion  or  of  hysteria  cannot  ^-  ^^  ^^ 
elicited.     There  are  various  other  tests  which  a  skilled  anatomist  car  m^^n 
employ  in  each  case  that  will  help  to  clear  up  all  doubts  upon  thi-   ^  ,^; 
subject. 

Feiffned  anaesthesia  may  be  told  b}'  the  use  of  the  faradaic  curreir  .m:  m 

with  the  wire  brush  attached  to  the  negative  rheophore.     The  oppose— j^.^; 

limbs  will  (quickly  show  how  much  actual  anaesthesia  exists. 

DETECTION  OF  BI LLETS  OR  BURIED  METAL. 

An  ingenious  api)licatiou  of  electricity  to  surgery  has  been  ma-  -^e 
which  has  utility  in  diagnosis. 

The  so-called  ^^  electrir  probe''''  consists  of  two  wires  which  are  p  -^t- 
fectly  insnhited  from  each  otlicr  by  rubber  or  ivory.  These  wires  ti  '^r- 
niinate  in  nietiU  tips  which  project  slightly  beyond  the  insulating  mediw  m, 
and  at  the  other  end  of  tiie  wires  a  galvanic  cell  and  an  electro-magM~iet 
acting  upon  a  bell  are  attaciied.  When  the  probe  is  i)ushed  into  -the 
tract  made  by  a  metallic  missile,  and  tiie  tips  are  brought  into  contff«.<^'t 
with  it,  the  circuit  is  coini)leted  and  the  bell  rings.  Tiie  animal  tissiaes 
are  not  suttlciently  good  conductors  of  electricity  to  form  a  circuit:' i 
hence  the  bell  will  not  ring  until  the  metal  is  touched  by  the  tips  of  t.lie 
l)robe. 

Recent  experimentation  with  the  so-called  "'induction  balance'^'*  \2:o^^ 
to  prove  this  instrument  of  great  value  in  some  cases  where  buried  niet:'^! 
is  suspected  to  exist  beyond  the  reach  (»f  a  probe. 

ELECTRO-DIAGNOSIS   OF   AURAL   DISEASES. 

We  owe  to  Hrenner.  of  St.  Petersburg,  the  first  suggestion  of  tl*^** 
use  tor  electric  currents  in  diagnosis.     From  a  somewhat  limited  exl^*^* 
rienee  in  its  use,  I  am  led  to  believe  that  its  utility  cannot  longer  be  call  ^^"^ 
into  (juestion.     Brenner's  tbrniula  seems,  furthermore,  to  he  in  accc^  ^*^^\ 
with  all  that  lias  been  ])roved  in  respect  to  nerve-trunks  in  health,  in  -^^  '^ 
parts  of  tiie  body.     The  formula  is  simply  that  of  the  galvanic  reacti-* 
of  the  auditory  nerve  in  health.  _^.*ft> 

1.  In  place  of  the  C.  C.  C.  observed  in  muscle,  we  get,  when  a  g^^     ^ZZ^i 
vanic  current  is  sent  through  the  auditory  nerve,  a  ?n??^i/?(/  noise  y^h.^^ 

the  cathodal  closure  occurs.     {(\  C.  S.) 

2.  The  cathodal  openimj  ])roduces  no  elFect. 

\l.     The  anodnl  (ipeniwf  jmnluces  a  ringing  noise  when  a  current  v0  '  ^ 
high  intensity  is  employed. 
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4.     After  tbe  cathodal  clofture  (i^nthodat  duraHoft — C,  T>*).  the  ring- 
Ui^  iioist*  proLluutni  at  tlie  cloaiirt*  grafffiaUtf  dfminuhes, 

Tbe  furmulu  which  in  iudieative  of  lioalth  w  htm  u  polu  is  eomiucted 
vir  Ji   eueh  ear  may  V>«  exprt'ssed  in  syralK>lH,  as  fulhiwa: — 

Kktht  Eau  (Anrnle)*     Left  Ear  (Cathode). 

C.  (elu8urcv)    ..,,..  . . , S.  (loud) 

O.  (o[>eniiis;)  ,  . S,  (weak) 

D,  (finratiun ) S.  > 

^'ow.  it  i«  mniTitniiiL'd  liy  Brenner  tljnt  any  deviation  from  tlic  tiorranl 

rt'^mcr^fon^  of  the  auditory  nerve  (shown  in  tlie  preceding  tbrmida)  indicate^; 
»he^<r'»2%^e  of  the  aeoui^tie  niecIianisnL  The  variations  prodn^*''*^  ^^v  the  <lif- 
fe»*«^Bi^  diseased  conditioui!«  eneoutUered  canin»t  Ix'  given  here  rrom  want 

Jtn  applyinir  gralvanie  enrrenls  to  the  ear,  it  is  lK*Kt  to  phieea  niediuui' 
WK,^^*^  eleeirudt!  over  the  entire  tragim  or  to  Jill  the  external  auditory  canal 
^  ^Im^ear  to  be  tested  with  tepid  water  containing  a  Utile  salt,  and  then 
to  Iri^rodnee  an  electrode  of  nictfd  ineloserl  in  m\  anral  speculum  of  hard 
nit»l  »^«r  into  the  ear  until  the  metal  toucbes  the  wnter.  If  each  ear  in  to 
W  ^^ fitted  separately,  the  other  electrode  shotild  hv  phiced  at  an  indif- 
f*?fc*x-at  point,  preferably  the  mastoid  region  of  the  sjime  «ide  or  the  middle 
of    T.LEc%8tenium. 

iHegarditig  thi»  test,  it  i«  well  to  state  that  reiieated  Ritting»are  often 
^*^*^*^^miry.  The  patient  has  to  Weoiue  accustomed  to  the  disagreeable 
«Bir€^crt.w  of  the  current.  It  is  de«irable  that  yon  begin  with  very  weak 
uii  1*1-11^^^^  and  increase  the  strength  \ery  gradually.  As  tlie  reaction  of 
r«r/Ao^/o/  vto9ure{Q.  C.)  is  the  most  important,  it  can  U'  intensilied  by 
l»r<*v  I ^Qjikly  allowing  cathodal  duration  (C.  I>.)  to  act,  or  by  rapidly  ful- 
'»ir  C:?.a  by  A.  o 

^X-A.liINATlON    OF  THE   EYE,   NOSE^    AND  MOUTH   BY   ELECTRICITY. 

^Special  etFecti*  are  produced  u|ion  the  organs  uf  sight,  smell,  and 

**t^    by  electric  currents,     Sparkh  or  vivid  flashes  of  light  follow  electric 

I     ^f**  vilation  of  the  eye;  and  subjective  odors  and  tasteB  are  also  produced 

r^  Itemi  the  olfactory  and  gustatory  nerves  are  excited  l»y  this  agent.     The 

*^^*^r  method''  of  examrnatiiui   is  emijloved  when  any  of  the  special 

''^**^  are  thus  te^tted.     I  wouhl  caution  tlie  reader  against  employing 

^^  ^t>roug  currents  about  any  of  the  organs  of  special  sense.     The  ex- 

•*^«itiou  of  the  o|>tic,  olfactory,  and  gustatory  nerves  i^quirei*  expe- 

'^•^*^»  and  should  not  be  attempted  by  novices. 

^1  ^VVhen  examining  the  reactions  of  the  ctji\  the  small  electrode   is 

I       ^^^^^^  ujK)n  the  closed  eyelid,  tern pla  or  forehead.     The  large  electrode 

^1    **^^ced  upon  the  back  of  the  neck.     The  room  should  be  darkened  nud 

I>T»tiei*t  shonh)  keep  lK>th  eyes  cios^ed. 


li)S 
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When  feHtinff  fhe  gevae  *»/  fat^te,  the  [kAvs  should  In*  in  conUict  wi^ 
the  f4iefks,  and  tlie  sen >?nit ions  of  taste  exiH-rieiK'uil  ii|khi  both  blcle% 
the  [nitient  should  he  ascertained.     A  flue  electrode  cftn  also  \n?  pUicti 
upon  the  tongue,  the  phnrynx,  or  the  inwide  of  the  eheek,  iii  vtise  loo 
ized  jKilar  rcactiony  are  to  be  deteruiiued,     A  doul^le  electrode,  with  ti 
metal  it[\H  which  are  out  in  contact,  may  be  emphiyed  for  this  }titr\H>i 
(Neumann). 

ELECTRICAL  EXAMINATION    OF   THE  SENSIBILITY  OF  THE  SKDL 

The  electrode  deviseil  by  Krb  is,  to  my  mind,  the  best  for  this  juiff 
puse.     It  consists  of  four  hiuidred   varnished   wires  in  a  tube  of  Imr 
ruiilier.     The  ends  *jf  these  wires;  nuike  a  perft*rtly  smooth  surface.    ThW 
eleotrodi'  is  c(»nnecte<l  with  tl»e  secondary  coil  of  a  faradaic  machine  and 


Flo,  (M, — £jt|l'&  £|.tttT»tn|j|i  Fun    I4IIT    RxA  MfN  A  I  n  >N   i  i|     F  A  »  A  ^M^-CrTAJI«Ot^S  Se?*si»iLiTTr. 

*t»  A  hard-rubber  tube  ;  ^,  ihc  free  surrnce  of  the  dectrode 

is  then  pressed  nptMi  Ihc  area  uf  ihc  body  to  he  tested — the  c^tlier  po    ^ 
being  at  the  sternum.     The  minimnm  of  the  overlap  of  the  «econdar 
coil  which  can  be  felt,  and  the  viaTinnnn  which  csui  be  embired.  are  bofi 
recorded.     Homologous  pnru  af  each  side  nhouiil  be  compared  with  eaa 
other. 

Hegardingj  this  test  Erh  wisely  remarks:  **Thc  *?kin,  regarded  a»  ] 
sensory  organ,  cannot  be  tested  with  iiTitants  other  than  those  adctpmi 
to  it» — viz.,  touch,  pressure,  various  tcmjM'ndnreH.  and  the  higher  gmdt^^ 
of  thoBe  irritants  whicli  |)rodnce  pain.  It  may  bo  disputed  whether  ek*»"^ 
tricity  shouki  be  inchnled  among  thene  'adequate*  irritantB  of  the  skii 
The  electric  sensation  is  a  specitic,  distinct  quality  of  tcgumeutary  sel 
Hibility.  whoso  careful  exam'uiation,  however,  13  of  value  in  many  uiorbfi 
conditions.'^ 
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Before  eompletiiig  a  diagnosis  of  aome  formn  of  nervous  dUease>  it 
/*^  r»«C€sgiary  to  investit^ate  the  following  functions:  I,  Tin-  i^ondition  of 
tli^  «ensory  nerves  of  the  skin  in  ri'spect  to  the  sense  of  touch;  2,  the 
fcpl^^^eiatioM  by  these  nerves  of  varying  degrees  of  teuiperttiure;  *d,  the 
^/^IP*»«fciation  by  the  [>atiei»t  of  jiainfiil  iiujiressiotis  tranHmitted  to  the 
'*«^y^  i  Ml  hy  the  nerves;  and  4»  the  condition  ot"  tlie  special  serjses  of  wight, 
^  11.  bearing,  and  taste. 


TEHTS   FOR  TACTILE   SENHIBILITY. 

In  this  series  of  teats,  as  also  in  thone  em  ployed  to  detect  abnor- 
•1  mties  of  appreciation  of  dilferent  dep-ees  of  teraperatttre,  the  following 
?'aiitions  inii«t  In*  t*iken  against  error  in  the  rusnlts  olittiined: — 
1.     The  nature  of  the  tents  to  be  emi>loyed  must  be  elearly  explnined 
^^^     ^ftie  patient,  as  well  as  the  importance  of  accnracy  in  his  dceisiun  re- 
^"**^''<^ ting  the  sensations  pei*eeived.     This  insures  his  intelHirent  coiipcra- 
.,  ami  makes  the  patient  more  earnest  in  his  endeavors  to  answer 
-<*cth\ 


fe      fIBllAWW-CO. 


.  QfisSms  sa  f^ 


lit,,  r-      u.  ....  .  i*..-MKTirK  — Tb-^  ■ 

i>  :uinc  I  he  lie  : 

U". .        .  ..^  ...,^.,>.  ^,i,  tongue,  Aii-\  ■ 
(he  backs  af  the  (highA  aod  lcg« 


•  '>iisi*i»  of  a  spring  it>a  lube  (hai  rc%iktik  prr>.>- 

(he  lUTiGuni  ul  (^irc»>urc  uj^Jii  the  «pr<n;^.     It 

iNVcticsK  ut  prenitire  in  dinercni  j»arr»  of  fhe 

i^e  m«t«r  suii^jiivc  to  pn:jis.ur«.  rhe  IcMAf  4u  arc 


2,  It  is  prefcnd>le  that  the  patient  he  hi md/f tided,  in  order  tti  avoid 
^^^     rnft»nnation  resin^cting  the  tests  used  renehing  him  by  sight 

3.  To  make  the  patient  keenly  alert  to  avoid  errors  of  statement,  it 
*"*   '^^'*?li  to  enii»loy  bffntk^  t'xperimeiits  from  time  to  time.     Thus,  wJjen  the 

Htn    has  not  been  touched  with  any  instnnnent  or  foreign  substance,  it 
,*  ^•'«II  to  ask  "  where  the  object  is  now  felt,"  **  how  many  points  are  now 
**   ^^^ntact  with  the  skin/'  etc. 

Having  exijlainetl  the  objects  of  tlie  tests  about  to  be  employed  and 
^*^^^  hUndfolded  the  patient,  the  tactile  .sensibility  of  the  skin  should  be 
**^^  dctennine<l  by  the  following  methods : — 

(I)     Vonariitiii^nesH  fj'/  fiimple  rontnrt  imprftiinoni^.     When  the  skin 

*^«i»hed  hy  a  hair  or  a  fine  feather,  notice,  first,  if  the  patient  |>ercei\^es 

*•*    ^*ocitiu*t  immedratelv.  and,  secondly,  if  he  can  describe  the  sensation 

(S)      77ie  ahilitij  to  li>t^ate  contact   impreitmons.     With  tests  of  de- 
ling delicacy  (the  toneh  of  a  hair  being  the  most  delicate,  and  painful 
^l^^Kv>yiion»«  the  least  so),  notice  to  what  extent  the  jwuii  nt  is  aUe  ti» 

I 
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correctly  designate  the  point  of  contact  of  the  bod}-  emplo3'ed  with  the 
skin  of  different  localities. 

(3)  The  degree  of  sensibiHty  of  different  regions.  This  has  to  be 
investigated  with  great  care  in  some  cases.  Several  methods  are  em- 
ployed to  determine  it  with  accuracy.     These  are  as  follows : — 

(a)  Objects  of  different  shapes  may  be  laid  upon  the  skin  and  the 
patient  requested  to  describe  their  form  and  character.  Coins,  keys,  and 
weights  may  be  employed  for  this  purpose,  as  they  are  always  to  be  had. 
This  test  should  be  used  over  many  parts  of  the  bod}-,  and  the  results 
obtained  compared  with  those  of  similar  experiments  made  by  the  phy- 
sician upon  himself  or  some  healthy  person. 


Fig.  64.— Hammond's  iEsTHBbiOMEXEK  —When  closed  it  can  be  conveniently  carried  in  the  pocket. 


(b)  The  appreciatum  of  ])rfHsure,  us  suggested  by  Wvber,  may  W 
tested  by  placing  weights  oF  varying  sizes  upon  the  skin  of  some  part. 
tlitit  has  previously  been  supported  in  order  to  avoid  the  so-called  ** mus- 
cular sense"  being  a  factor  in  the  patient's  decision.  Dr.  Beard  has  de- 
vised an  instrument  for  this  test  that  answers  all  purposes  very  well. 

((•)  Again,  the  various  forms  of  a^sthesiometers  are  used  to  detect 
the  uiinirauui  distance  which  can  exist  between  two  points  of  simple 
contact  with  the  skin  without  destroying  the  distinct  percei)tion  of  lioth 
points  by  the  patient.  This  distance  varies  in  health  between  extremely 
wide  limits,  because  some  regions  are  nbundantly  supplied  with  sensor}* 
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ittfrves  aad  tactile  corpuscles,  while  others  art*  not.  For  this  reason,  the 
folluwmg  nieasurej**  uan  be  iisetl  as  tlie  healthy  standard  for  comparison 
iu  any  given  ease.  They  are  given  in  inches,  iine.'^,  and  mi  Hi  met  re**  ho 
u^  %u  meet  the  requirements  of  any  scale ; — 


1 

Poiui  of  tongue     ,   ,    , 

^, 

tnch 

=    i  hne 

*    Llm 

•» 

Fulmar  «uriikcc  of  linger 

tips 

ts 

" 

=    1  - 

—    iij2    * 

s. 

Mocoiw  surface  of  i\\)^ 

« 

=    2hiita«   4.2    • 

4 

Puhii  of  LiMjiJ  and  ti|j  of 

nofl©  . 

J 

=    ;i    " 

=    63    " 

B, 

Whitf  I'ATt  of  li|>e 

i 

=    4     - 

*    8.4    * 

e 

Lowiir  ]twtl  i)f  forehefMl 

t 

=  10    - 

=  2Ll    * 

7. 

Biick  c»f  hand     ,    . 

u 

=  li     - 

=  21)2    • 

$. 

Ditr*um  mJ  foot 

!! 

^  18     " 

=  37.5    ' 

% 

Korbarm 

If 

=  19     - 

^39.6    * 

la 

Stif^rnnm  ,   . 

»i 

♦. 

=  21 

=  44.1     " 

It 

M»<MVnf  rL,_l. 

I'll 

nchcft  =  30    - 

=  62.5    " 

12. 

Bftck 

2* 

♦• 

=  31 

«  86.0    " 

ri<i.  H^  — C'AKjioLt'»  /EsTHBSiOMVTER  ^Thc  iiisitnuueni  hM  two  fiaiitts  upon  each  leg  of  ibe 
^'>iM|*«M>uue  bluiit  »nd  the  of  her  >»hjirp,     It  Is  .i  convenieiit  instrument  to  di^crmitte  the  coq- 
'<n   n  of  lh«  %en&ory  ii«rvc*  in  reivecf  to  conUct  ».«n»ailon»  anrl  lht>*c  of  pAin.      VhUt  l»  «- 
i>>l,tl>«hett  dy  ftimply  kubstttuting  the  blunt  for  the  ttha^rit  polntt,  or  rav  vrrn* 

Various  forms  of  ^sthesiometers  have  been  devised,  but  a  sim^ile 
pair  of  comjiasses,  such  as  are  used  by  artists,  will  answer  all  purposes. 


^i 


fin.  «6— SjKvwtiiiG'a  /EsTHMioMMTRic— A  xnodificAtion  of  the  ordiii*ry  boun  edoum  cm* 
^loycii  by  cv^tcnteis,  but  graticd  m  iuches  vjid  tenihs  of  oji  inch.    Iu  i^tJtls  are  oof  faaip. 

***5  distance  lietween  the  points  can  be  ascertained  by  a  rule  graded  id 
'*C'i^«*,  lines,  or  millimetres.     The  ^nnrtts  sfiotiltf  not  l>e  ifharp,  as  they  will 
*^i*«^  {ittin  if  so,  and  thus  defeat  the  object  of  tliis  test. 


oicr 


«>»» 


Mor«<  i-Limpleu*  tables  thtiu  the  ant  offered  may  tie  fuuud  in  many  of  tbe  later  works 
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The  suggestions  previou:»ly  made  respecting  the  tk-finite  iDstraetions 
to  the  patient,  the  use  of  blank  experimentjii.  and  the  employmeut  of  a 
Ijandage  over  the  iiatient*s  eyes,  apply  to  this  test  as  well  as  to  those  pre- 
viously descril»ed. 

The  following  rules  must  be  ol>served  in  ease  the  ssthesiometer  is 
to  W  used : — 

1.  The  tvco  points  of  the  irnttnjment  nutift  bf  made  to  touch  the  stin 
tnmaUaneoualy ;  otherwise  the  patient  will  detect  the  two  i>oints  of  con- 
tact more  readily  than  if  lx>th  meet  the  skin  at  the  same  moment. 

2.  The  contart  should  be  a  gentle  one:  otherwise  the  impression 
u|>on  the  skin  liecomes  a  painful  sensation. 

3.  The  relative  /x);<i7io/i  of  the  tie**  ]jointi<  should  always  bear  the 
name  relation  to  the  axii<  of  the  limb  or  median  line  of  the  body,  because 
the  sensibility  of  a  |>art  is  affected  ditt'erently  when  the  points  are  directed 
tnmsverseU'  or  longitudinally.  This  is  essential  to  the  accurate  com- 
l^irison  of  the  sensibility  of  different  regions  of  the  body,  or  of  corre- 
sponding regions  of  either  side. 

4.  The  tiible  which  h:is  been  previously  givrn  should  K»  employed 
as  a  *»tandard  of  c'Oiiii>arison  o/ihj  xchen  the  sensurtf  ftnirtinna  of  the  *<//** 
are  imjtnin'tl  u^iun  btth  tiidrs.  When  the  derangement  is  one-sided,  tin 
ht^nllhy  Kitle  will  be  the  sat\*>t  guide  for  coniiwirison. 

ABNORMAL   CONDITIONS   OF   SENSATION. 

We  are  now  prepare<l  to  consider  the  significance  of  the  disorde  ^^^ 
of  cutaneous  sensibility,  viz.,  aiuesthesia  or  loss  of  sensibility;  hyi>^fc*.. 
jesthesia,  or  increased  sensibility;   the  existence  of  pain;  and  the  lack 
apj>reciation  of  varyinj;  de<rrees  of  temjMTature. 

AViESTHEsiA. — Certain   regions  of  the    IkxIv  may  be   deprived 
cutaneous  sensibility  (either  totjilly  or  partially)  (1)  by  diseasetl  c^   -^ 
<litions  of  the  brain  or  spinal  cord,  and  (2)  by  any  abnormal  state  of      ^* 
nerves  themselves  th:it  tends  to  impair  or  destroy  their  ability  to  conA  '■- 
sensations  to  the  nerve  centres. 

In   the  hitter  ease,  the  loss  of  sensation  is  liable  to  be  associ^* 
with  an  impairment  also  cjf  motion,  because  the  cerebro-spinal  nerved      ^ 
composed,  as  a  rule,  of  both  motor  and  sensory  fibres.     The  fact    ^' 
sympathetic  nerve  fibres  are  also  present  in  the  majority  of  nerves,  Im^** 
us  to  exj>lain  certain  disorders  in  the  nutrition  of  the  skin  that  scJ^'^ 
times  accompnny  motor  or  sensory  paralysis  dependent  on  injury  o^ 
struct  ion  of  some  individunl  nerve. 

The  regions  of  the  si)inal  cord  and  brain  that  i\re  functionally 
vintt'd  with  sensation,  have  been  already  touched  upon  in  Section  L 
may  Iw  stated  in  a  general  way  that  the  nerve  fibres  that  conduct  sent^ 
impressions  from  the  peripheral  parts  of  the  body  to  the  brain  t 
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cbiefly  throuj^h  the  fHnUerior  rotiiinnn  c»f  the  spinal  cord  and  its  gray  viattfr 
in  order  to  reacli  tin*  l>niln — tiif  seat  of  inteUij^ent  perception  nf  surh 
seu^alions.  Witliiu  tlie  sulmtauce  oT  the  brain  itself,  these  fibres  pass 
through  thtj  outer  part  of  ihe/ormntio  }*eh'ruiari!^  and  the  poMeriftr  jxirt 
of  the  Hfh^alleii  ^^ internal  rapHuJe'^  of  that  or^rnn.  We  are  jiistifled,  I 
tliiukjn  drawing  tfje  t(»llnwing  clinical  dedti(.'tion«  as  regards  tlio  exist- 
ence of  ciitaneouH  anit^thesia:^ 

1»     Legions  of  the  i^erebral  hemii<i>ften*j<  prodni-e  lunvstliesia  when 
they  involve  the  posterior  one-third  uf  the  internal  raiisule. 

If  the  sensory  cranial  iii»rves  are  Mderted  hy  Biieh  a  lesiun.  ifie  loas 
*>f  ftensaliun  ts  corainunly  on  the  same  side  us  the  lenion,  except  in  case 
«>f  the  optic  nerve  (the  condition  known  as  hemianojisiaj.  The  antL»s- 
ll»**«in  of  |iartH  1>eh*w  the  fiead,  if  due  to  ccrehml  caus^es,  is  confined  to 
the  side  opposite  to  the  bemispliere  in  which  the  lesion  exint^. 

2.  Aniesthei^ia  froin  lesionw  of  ttnt^  lateral  half  of  the  snhBtanre  of 
'^e  spinal  I'ord  exist»,  fi^  a  rnle,  on  the  side  opposite  to  the  spinal 
^♦*-<»ion, 

3-     LesionB  which  involve  tMk   taterat  halvea    of  the  spinal   curd 
^^'^^••te  anesthesia  on  both  aiden  of  the  liody,  provided  the  destrnctive 
Prootisi*  alfectA  the  ^o-cjillod  ''sensorv  tract '^  of  the  cord,  viz.,  the  pos- 
^^r-ior  columns,  or  the  gray  matter  around  its  central  canal. 

^.     Anaesthesia  nniy  exist  on  the  mm**  t^iflt*  ok  a  spimd  trsion^  pro- 
icl^^rl   the  posterior  roots  of  the  spinfd  nerves  be  pressed  npon  or  de- 
Hfo^V^Hl  by  it,  or  in  case  tlie  ?*ensory  nerves  lx»  affected   by  the  spinal 
h'«5ic>i^  )>efore  they  cross  to  the  oppos!<ite  aide  of  the  cord. 

^.  Anaesthesia,  unlike  motor  paralysis,  is  not  necessarily  present  in 
l"*^i*t.5^  of  tiie  brnly  sup|>lied  by  those  nerves  that  are  given  off  from  I  he 
cc>t*c|  ij|*iynr  the  »eat  of  tite  lesiuin  Aniesthesia  is  often  associated  with  a 
coiicli^j^u  01*  increftisCHl  bensibility  or  **  byperflpstliesia**  of  parts  Itelow  the 
•"^^t.   «kf  the  spinal  lesion,  and  on  the  side  opposite  to  it. 

^»,  Amesthcsia  may  ollen  co-exiat  with  other  sensory  symptoms. 
'**^*^l*  as  |jain,  incourdination  of  movement,  the  peculiar  sensation  known 
*-**  ^  Tormication/^  numbness,  tinflrlinf?.  and  other  subjective  sensations. 

T,     Aniestheshi  of  s|>inal  origin   in  tffnf/utlli/  ht  lateral  an  ft  st/mrnet- 
*^**^,  becati^o  lesions  of  the  cord  commonly  aifect  both  lateral  halves. 

^,     Tactile  aensibilily  may  1>e  destroyed  by  spinal  lesions,  and  yet 
^  ^^n-Hibility  to  pain  and  tem|>erutnre  may  occasionally  be  retained. 

^,     Unihiteral  antesthesia  of  the  face  and  of  the  opposed  arm  and 

^  •ntlicates  a  unilateral  leition  of  th**  format  to  reticularis. 

j .-       ^11  nire  cases,  sensibility  to  temperature  nmy  be  lost,  and  the  sensi- 

^.y  to  pain  and  touch  may  Im.^  normaL     It  is  not  extremely  infrei:juent 

^iie  neurologist  to  record  an  absence  of  sensibility  to  pain,  when 

'^Uv^  sensibility  remains  unatfected,  and  accurate  [)ei"ception8  of  tem- 
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I>emture  nre  still  experienced  hy  the  patient,     Tliene  :^iilijects  can  detec 
a  neetUe  thrust  into  tbe  innacleR  from  a  Himpie  sensHtitm  oftonch.    Thei^ 
clinical   tartss  seem  to  continn  the  view  that  has  been  advanced  >»y  lat 
physiologistH,*  viz.,  that  tiie  putlm  of  condnction  of  sensatiana  of  touch, 
pain,  and  temperature  probably  lie  in  diti'erent  parts  of  the  spinal  cord. 

Hyper-'Estiiksia. — The  skin  may  be  rendered  extremely  gensltive  in 
certain  diseased  conditions.     This  abnorniai  state  of  the  nerves*  is  tcrme 
*^  hypern*stheiiia ''  in  contradistinction  to  "^MuifeHtbesia"  t>r  a  loss  of  s^en 
sation. 

When  the  *' sensory  tracts  "^^  of  the  spinal  cord  are  involved  1>v 
IfH'alizetl  lesion,  the  parts  hnltHf^  fhe  rfffionti  that  arr  rendered  ansrHthetiq 
by  the  entting  of  the  sensory  nervi's  are  sometimes  affected  with  ht/pef, 
assthema.     The  cause  of  this  is  not  yet  clefinitely  known, 

A  narrow  hand  of  hf^perf]esthemn  is  also  developeil,  as  a  rule,  at  thd 
upper  level  of  the  spinal  lesion.     If  in  the  dorsal  region,  this  zone 
hypera^sthesia  generally  encircles  the  hidy.     When  in  the  lumbar  rej^ion 
it  is  more  or  less  vertical  over  the  limbs  in  uerMidiince  with  the  imrticula 
spimil  segment  which  happens  to  be  atfected. 

Hyperiesthesia  probably  indicates,  according  t(*  our  present  knr»wk 
edge,  some  irritafion  of  the  ttrrvr  Jit}reK  tlistritnited  to  the  rcfjions 
alfected.  The  cut  introduced  is  admiralily  adaf>ted  to  ilbistnitc  thd 
ettectaof  a  one-sided  spinal  lesion  upon  t!ie  sensory  rnnctions  of  the  skin? 

In   the  disease  known  as  locomotor  ataxia,  alter  a   paroxysm  of 
''stabbiiiir    pains''    has   subsided,    the   seat   of    previous    pain    Fiecome 
markedly  sensitive  to  the  touch,  while  the  rest  of  the  botiy  is  not  sit 
larly  attected. 

Hyi>erft*sthesiii  may  be  of  service  in  diagnosis.  It  may  atford  vnh 
able  information  respecting  the  spinal  segments  that  are  irritated  by  som 
destrnetive  process  within  adjacent  regions  of  the  spinal  eord.     Again 

♦The  lateral  columiK*  (Flp.  :^4)  and  the  ponterior  cfilumni  are  pro)m!»ly  cuuccrTie 
(as  wen  lui  the  erav  Buhntancp  of  tbe  rnni  in  the  region  of  Ite  ceutral  t^iual)  io  the  i 
mlsBtoQ  of  ^eiifrory  ImiirppsloTif*  to  the  brnhi. 

Worosehnoff,  Ludwltf,  and  Ott  huve  iipp^rently  dematistrated  by  careful  and  app 
MiMy  eoucluelve  experimcuta  that,  in  tbe  lower  aiiimnlfl,  tbe  lateral  column*  in  the  dor 
re^oD  of  the  Bpitifil  eonl  are  pliyptohifilcftlly  asf-mfated  witJi  the  trannmlftaion  r>f  Mf  n«atloii 
from  the  k*^&.  Whether  tlilw  h  trur  of  luaii  i^  not  yet  determined,  although  Gower's  i 
ported  case  of  a  emshed  lord  in  man  ijave  eviderue  of  BBeeiHlint:  deirenerationt  both 
the  pofitero-lnternal  eolutnntt  (CJoU's.  lolumnf.)  am!  almoin  the  lateral  columns  lu  fKint  < 
the  *'  crossed  pyramidal  tract"  (  Fl^;.  -1l>.     Cn fortunately^  thia  enjH'  ^t^ndfi  alone  a.$  jrirt. 

This  view  is  dir<?ctly  oppOH-d  to  the  older  one  that  ha§  been  K^nerally  aeeepted  1 
Mandard  authnrtt,  viz.,  that  fifn^atlnns  of  (laln  travel  along  the  i^ay  matter  of  the  vttti 
and  tho#ie  of  touchy  and  perhapp^  of  temp*Tatiire,  pa^i*  up  the  fKipterior  eotunini^  of  111 
npinal  eord- 

The  late  reaearches  of  Starr  seem  lo  jirov*^  that  Impreeiiloii*  of  muttttlar  wntt 
I  he  npprf  llmhft  ure  transmitted  by  Btirdiuh'*  colimiiK  and  from  the  lower  llnibs  by  GoU^ 
eoUimii  of  the  t  orre*.jKindln|f  f-uh-  of  the  eord. 
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monh'  associated  with  more  or  less  anaesthesia.  We  meet  the  organic 
variety  chiefly  in  connection  with  spinal  meningitis,  compression  of  the 
sensory  nerve  roots,  and  locomotor  ataxia. 

Delayed  Sensation. — To  the  beginner  in  medicine  as  well  as  to  the 
laity,  nothing  strikes  the  intelligence  so  forcibly  as  this  symptom  when 
well  marked.  Imagine  a  patient  stuck  with  a  pin,  when  unaware  of  its 
occurrence,  and  an  interval  of  time  (varying  from  one  to  thirty  seconds) 
to  elapse  without  any  consciousness  of  the  wound.  Imagine  the  patient 
then  suddenl^^  becoming  conscious  of  the  injury  with  all  the  evidences 
of  pain  that  should  have  occurred  without  any  perceptible  inten^al  of 
time  in  a  healthy  subject.  This  is  delayed  sensation.  It  occurs  chiefly 
in  connection  with  the  disease  known  as  "locomotor  ataxia." 

This  symptom  is  to  be  interi)reted  as  an  evidence  of  imperfect  con- 
duction of  sensation  to  tiie  l)rain  by  means  of  the  sensor3'  nerves  and  the 
so-called  "sensory  tracts"  of  the  spinal  cord.  The  sensation  is  not  ar- 
rested ''in  toto;"  it  is  simply  delayed.  Complete  abolition  of  sensation 
or  "  antesthesia  "  is  liable  to  be  developed  later — when  the  nerves  or  sen- 
sory tracts  are  so  extensively  involved  as  to  be  no  longer  able  to  perform 
the  functions. 

SENSIBILITi'  TO    TEMPERATURE. 

In  testing  tiiis  variety  of  sensibilit}',  the  precautionary  steps  pre- 
viousl}^  mentioned  in  connection  with  sensory  disturbances  must  be 
care  full}'  observed. 

Test-tubes  holding  water  of  dilferent  degrees  of  temperature  are  then 
applied  to  the  ditt'erent  regions  of  tlie  body  which  have  given  previous 
evidences  of  sensory  disturbances,  and  the  patient's  ability  to  discrimi- 
nate between  them  with  accurncy  should  be  noted.  The  temperature  of 
the  test-tubes  should  be  greater  or  less  than  that  of  the  skin  (98^^)  and 
of  a  uniform  size.  This  prevents  the  confusion  of  simple  "tactile"  sen- 
sations with  those  of  temperature.  Breathing  upon  the  surface  of  the 
patient  answers  as  a  rough  test  for  the  ai)i)reciation  of  heat. 

SENSIBILITY   TO    PAIN. 

The  tests  for  this  variety  of  sensibility  comprise  (1)  pinching  or 
pricking  of  the  skin:  (2)  the  application  of  extreme  heat  to  the  skin; 
and  (3)  the  use  of  a  i)()werful  fanidaic  current  upon  the  skin  with  dry 
electrodes.  The  patient  ahould  nevei'  be  j)repared  for  this  testy  as  he  ma}- 
fail  to  give  external  evidences  of  pain  from  an  assumed  fortitude.  Sen- 
sitiveness to  ])ain  and  temperature  may  sometimes  be  affected  when 
tactile  sensations  are  not  imi)aired. 
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THE     HPECIAL     SENSES. 

Tlie^e  comprise  smell,  si^rht,  liearing,  tAs^te,  and  toiirU.  The  latter 
bftA  already  been  discussed,  aini  the  tests  employed  to  detect  abiionimlities 
rf  tlie  eye  or  it**  museles  Imve  hoe  11  qiiile  fully  deserilied* 

Smctj.. — The  jibolUifni  of  Buiell,  ur  '*  atn^Hmifr,''  is  to  be  detected  by 
|tbe  ftiUfiwin^  method-*  1  (1)  Use  the  eiune  ti'«*t  it[jnii  the  nostrils  alter- 
iiiit^yly;  (2)  nvoid  nil  irritntinir  substances,  sueli  as  aTumoniii,  acetic  acid, 
?mulf,  etc. :  (r^)  emplny  IhiiU  a^reealvle  and  disiitrreeable  odors  (eoloc^ne, 
raiiiphor*  tnnsk.  etc.»nii  the  one  band,  and  valerian,  tur|ict»tine,asafa?tida, 
sulphuretted  hydro*jcn^  etc.,  on  tiie  other);  (I)  employ  odoriferous  snl>- 
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Flo.    (A. — A    l>tACIiAM     DcSIGNtlt}    HY   TMI    AifTHOB    TO   SHOW   SoM»  OF  THB    RSI^ATIOKS  OF 

Ti*.   *irii.    AUto  OLrA\rr<iHV  Nbmvk  Fiii»tBa  to  SunRoirNniNo  Partis      F.  Frrjntal   lobe* 

P,    |:*juiet>»l   l«'be,     r.  iduporu  !iphcnoidal   lube,    S,  fissure  of   Syh  iita ,    R, 

I  lando .   O,  i.tcdpiral  lube;    C.  c?rcl>elluai ,    \l^  mcdulU  oblongaia  :  l*  oj»rpor» 

i    -.i.iir  Iran-.      ?    i.nMc  chiostn .    4,  opcic  ucrvcs ,   5,  olfactory   nerve.   *t, 

ii»  hAsJScrtirU  :  ^^  tegmentum  en iriii.     The  diamt>itd» 

*»/  fisuat  ientrtt  &/  Afunk.     The  ccncbdJuni  Mnd 

i.    .-      .  -  -      -         -     .   -_, —  -■[  irom  Ihc  cerebrum t  in  order  fo  m*kc  the  reJjuiuit&of 


*^4uyfeH  on  the  tongue  (eolfee,  wines,  cheese,  etc.),  so  that  the  nose  may 
jj^'/iceive  them  by  means  of  the  throat,  rather  as  imaginary  taste  percep- 

^^«  tk%3xti  as  true  olfactory  impressions, 

*^l»t?  abnormal  acuteness  of  smell,  or  ''hyperfmnia,^^  may  indicate 
mum    r|  |^.ase  that  creates  irritation  of  the  olfactory  nen-e.     Nauseating 
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Oilora  to  the  healthy  eubject  mtiy  !>eeoiiie  asri^euble  to  siit-fi  palk*nt 
Pleasant  otlora,  bucU  as  those  of  flowers,  may  cansu  nan  spa,  headachey^ 
possibly  conviibions, 

Anoiimia  htis  been  observed  to  iiecompariy  a  cougen»t«i1  defect  in  til 
olfactory  nerve,  BelPs  ptiralyais,  tumors  at  the  base  of  the  brain «  absence 
of  tl)e  pituitHry  body,  syphilitic  dist'sise  of  the  nose,  hysteria,  hisaniti 
paralysis  of  tbe  fifth  ernnini  nerve,  meniuj^itis,  typhoid  fever,  injuries  i 
the  nose  or  skull,  and  nasal  catarrii. 

Hyiyeromnia  is  coionioiily  met  with  duriiiix  convaleseenee  from  son 
exhausting  disease,  urul  in  conneetiou  with  hysteria,  insanity,  raeuingitid 
tumors  of  the  frontal  hdjes,  softening  of  the  brain,  epilepsy,  and  adhesion 
of  the  olfaetojT  bulbs  to  tbe  dura  raaten 

SionT.— In  connection  with  vision  Jn  addition  to  errors  of  refract io 
anrl  aceonimrjdntton,  and  the  condition  known  as  *' ocidar  insuthciency' 
(which  have  been  already  discussed  at  some  length),  the  neurologist  il 
chiefly  caUed  upon  to  detect  the  following:  conditions:  (1 )  Paralysis  of  tM 
eve  muscles  ;  (2)  the  llobertson  pupil;  (3)  the  coudition  known  as *' homi*^— a 
anopsia/'  or,  less  eorrecth^,  'vhennopiaf'  (4)  the  condition  of  \\xv  retiaa,-^ 
known  as  '' ehukeii  disk/^  (5)  I  lie  conditions  known  as  *' amblyopia  *^  and^E 
"amiuirosis/^ 

Pa  rah/Si  a   of  fhe    Eije    Muiteles. — Ttie   attitudes    assumed    by^ 
patient  as  a  result  of  defective  pcjwer  in  sonu^  of  its  muscles  ha%'e  i 
discussed  in  the  second  portion  of  this  chapter, 

HemiariopMa, — This  contbtion  is  ehamcterized  by  a  blindnesis  of  on 
laferfil  half  of  enrh  eye;  the  unalfected  half  of  each  eye  retains  its  powef 
of  sight.     The  forms  of  this  condition  that  are  observed,  and  the  testi 
employed  to  detect  it,  have  been  referred  to  already. 

Chokt'd  ifiUft.. — This  condition  is  also  known  as  **neuro-retiuiti8,' 
because  the  optic  nerve  and  retina  both  iiarticiixite  in  the  changes  tha 
ensue.     It  has  been  discussed  already  (|>age  150). 

Ji(^rt8on-H  Fufnl. — This   coudition    is  characterized   by  pxtreme 
mnall  pttpiU  that  contract  for  the  focusing  of  vision  upon  near  objecti 
(within  a  radius  of  twenty  feet),  but  do  not  res|>ond  to  varying  de 
of  light.     The  tests  employed  to  determine  this  {>oint  have  been  pr 
viously  mentioned  in  tbe  second  section  of  this  chapter, 

Amblyopia  and    Amaurosis, — These  terms  are  commonly  used  to 
cover  all  the  various  conditions  i)f  blindness  where  no  orsranic  ohaogiSA 
in  tlje  eye  itself  can  be  seen  to  acconnt  for  them.     The  term  ** amblyopia 'J_ 
is  frequently  used  to  denote  a  mild  degree  of  *vamauro8is." 

The  mon*  common   causes  of  these   two  conditions  comprise  (1 
poisons,  sucli  as  lead,  tolmeco,  and  urea;  (2)  exjKJSure  to  a  [>rolong€ 
glare,  as  in  snowd>liudness;  (^i)  concussion  of  the  eye;  (4)  irritation  of 
the  HtYh  cranial  nerve,  as  in  severe  neunilgia;  (5)  certain  brain  diseases 
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The  latter  are  of  special  interest  in  this  connection.  Several  diagrams 
incorporated  in  this  work  may  prove  of  aid  in  explaining  certain  ana- 
tomical points  that  bear  directly  upon  the  subject. 

The  following  diagram  (Fig.  69)  shows  that  the  optic  nerve  fibres 
eventually  pass  to  those  regions  of  the  gray  matter  on  the  surface  of  the 
brain  (the  cerebral  cortex)  that  are  associated  with  the  intelligent  percep- 
tion of  the  images  focused  upon  the  retina.  But  it  will  be  also  observed  that 
the  optic  nerve  fibres  (a  and  b)  first  pass  tiirough  certain  collections  of 
gray  matter  or  *' centres"  within  the  optic  thalami  and  the  corpora  quad- 
rigemina  before  they  radiate  to  the  so-called  "  visual  area "  of  the  con- 
volutions. 

Let  us  now  compare  this  diagram  with  another  (Fig.  21),  which  will 
make  some  of  these  statements  more  intelligi)>le  to  the  general  reader. 


VISUM  ARIA 


MEDUUA. 


Fig.  09. — A  Diagram  Dbsignko  by  thr  Author  to  Show  the  General  Course  op 
Fibres  in  the  "Sensory"  and  "Motor  Tracts"  and  their  Relation  to  Certain 
Fasciculi  op  the  Optic  Nsrvs  Tracts.  (Modified  from  Scguin.)  S,  Sensory  tract  in 
posterior  region  of  mesocephalon,  extending  to  O  and  T,  occipital  and  temporal  lobes  of 
hemispheres :  M,  morur  tract  in  basis  cruris,  extending  to  P  and  F,  parietal  and  (part  of) 
frontaJ  lobes  of  hemispheres;  C  Q,  corpus  quadrigeminum;  O  T,  optic  thalamus;  N  L, 
nucleus  lenticularis :  N  C,  nucleus  caudatus;  1,  the  fibres  forming  the  "tegmentum  cruris" 
(Meyncrt);  2,  the  fibres  forming  the  "basis  cruris"  (Meynert) ;  a,  fibres  of  the  optic  nerve 
which  become  associated  with  the  "optic  centre"  in  the  optic  thalamus,  and  are  subsequently 
prolonged  to  the  "  visual  area"  of  the  convolutions  of  the  cerebrum  ;  ^,  optic  fibres  which 
join  the  cells  of  the  "  corpora  quadrigemina,"  and  are  then  prolonged  to  the  visual  area  of  the 
cerebral  cortex. 

^    '^^ill  help  to  explain  why  it  is  that  pressure  upon  the  optic  tracts,  as 
*^^.>'  are  called,  causes  hemianopsia  or  blindness  of  one  lateral  half  of 
^^^^  b  retina. 

Taste. — This  special  sense  is  presided  over  b^-  the  gustatory  branch 

t.he  fifth  cranial  nerve,  the  glosso-pharyngeal  nerve,  and  the  chorda 

^T>l[ipani  branch  of  the  facial  nerve.     Taste  may  be  affected,  therefore,  by 

^^y  diseased  condition  that  can  cause  either  irritation  or  destruction  of 
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the  fibres  of  these   nerves.      Ocrtnin   finietional  cUseasc^s,  in  eontmdili 
tinction  to  organic  lesions  of  the  brain,  may  nUo  cause  moflilieations  i 
taste. 

An  abnormal  sensitivenesK  *)f  taste  is  ktiomn  a**  " //]//>rr7«f *fi«/* 
umy  be  develuped  in  connection  witli   bysteria;   with  raehincholiM  nt 
Bimie  other  types  of  insanity;  and  with  facia!   paralysis  of  rbeninati^ 
origin.     Sncb   subjects  can  often  detect  extremely  small  qnantities  of 
sapid  snbstanees   in   solution,  wliieb   in    health  would   be  nniRTceiv* 
They  may  perceive  gustatory   sensations  when  the  electric  current 
a|)i»lied  over  the  spine  in  the  region  nf  the  neck  or  upper  dtu'sal  vert 
bne.     They  imiy  develop  a  loatbing  of  certain  dishes  which  have  pr 
viously  been  their  delight,  from  some  imaginary  taste  of  a  disagreeahk 
character.     Again,  this  condition   may  express  itself  in  an   unnaturai 
enjoyment  of  food.     Finally,  sweetish,  sa[Hd,  or  sour  tastes  witliin  tlw 
mouth  may  be  constantly  present. 

A  loss  of  the  sense  <d*  taste  is  known  as  '*  aguenia.'*^  It  may  be  con 
plete  or  partial.  Some  regions  of  the  tongue  may  be  affected,  and  other 
retain  the  sense  of  taste.  In  some  instances,  the  tongue  may  be  sensible] 
t*>  certain  substances,  and   insensilile  to  others.     It  may  be  os^iocial 


Fig    7»>  — Sbcuim's  Suitf  ACtt  Tmehmomei  ew. 


with  a  sense  of  Imrning  and  liitterness  within  the  mouth,  aft  in  a  i 
reported   by  Buttcher,  where  a  tumor  at  the  base  of  the  brain  was  it 
exciting  cau^e. 

This  subnormal  st^^te  has  been  observed  to  follow  the  development  o| 
tumors  of  the  brain  or  its  coverings  j  paralysis  of  the  fifth  cranial  nerv€ 
sclerosis  of  the  medulla   oblongata;    injuries  to  the  glosso-pharya^ 
nerves;   atrophy  of  the   nerves  nssticiated  with  taste;  and   ear  disea 
causing  pressure  upon  the  chorda  tympani  branch  of  tlie  facial  nerve. 

Hearino, — The  mechanism  of  the  ear  is  so  complicated  that  ilefecfi 
ill    licMring  are   cr»mmnnly  due  to  some  abnormal   condition  of  the  n| 
parntus  itself,  rather  than  of  the  nerve  of  hearing  or  the  brain.     Perhaf 
the  most  reliable  test  to  determine  the  presence  of  the  latter  condition 
the  employment  of  the  tuning-fork.     If  this  instrument  lie  set  in  vil)ratifl 
and  apjVIied  to  the  teeth,  or  the  bones  of  the  skull,  the  transmission  ol 
the  sound-waves  through  the  buues  will  erudde  them  to  reach  the  nen? 
filaments  of  the  internal  ear,  and  affonl  the  patient  |>erceptions  of  aoumL 
If  the  patient  is  unable  to  perceive  sound  wdien  thus  conducted  to  th^ 
nerve   filaments,  it  is  strongly  suggestive  of  some  diseased   condititij 
within  the  cavil v  of  the  skull. 
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Within  a  few  yeai'h  mnvU  nttt'iition  bus  been  given  to  tlie  teniiierature 

Icjf  lioiiteil  jKjrtions  of  the  skull  in  beiilth  ami  <Vispnse  ( Broeu^  Hammond, 

|8egUHi,  Amiilon,  Gmy,  and  others).     Many  Ibrms  of  instmnients  muy  be 

•*inpb>ye<i  for  this  juiq^use.     Probably'  the  simplest  and  least  expensive  is 

I  tiie  snriiiee  thermometer  devisetl  by  Segiiin,  which  has  a  larjje  tlattened 

llmlb  well  adapted  to  insnre  close  contact  with  the  scalp.     Any  nnndier 

[uf  siieh  thermometers  may  be  fastened  t<j  a  shaven  seidp  by  means  of  per- 

IfiirnteiJ  straps  (Gray)  or  an  India-niblier  cap  similarly  perforated.     The 

ftfect  of  the  temperature  of  the  air  upon  the  mei*eury  may  lie  avoidetl 

\}y  coating  the  parts  not  in  contact  with  the  scivli)  wiMi  shelhie. 


:^*k 


Pig.  7L— TintKiro-B].BCTftic  DiFPEMvirriAt  CALOKiMcrBM, — Connect  the  (wa  thcrmoslats  lU 
«J»«>w]i  in  Figurie.  vii. ;  connect  by  meant  of  one  of  ihe  mctnl  lipped  cord*  one  binding -post  of 
cijch  of  rhe  i hern lo  piles  ro  the  two  bindtn'^post*  on  base  of  trie  galvanometer.  Then  cou* 
I9«x:l  the  twnj  rcmaitimit:  posts,  one  qh  each  of  the  ihermo^pj lei  with  each  other,  Afterfo 
diikng,  pluce  tiv:  tUumh  on  (he  face  of  one  nf  the  thcmio-ttile*  and  observe  i  he  direction  of  ihc 
deflection  (»f  ihc  ^alv.inometer  needle » ihrn  place  thumb  on  face  of  the  other  thenno-pile, 
IcMving  the  fir-.?  vincovercd,  and,  if  the  rJcflccei^otJ  is  In  the  -^ppo^jre  diiectton  to  ihat  firsi  ob* 
tamed  the  ^11-"^'"-*-'^  ^«^e  properly  connecicd  If,  howcveft  ibc  M:cond  deflection  i»  in 
«;t  me  direct  10 1  '  ly  pressing  thumb  on  fin.t  theriito  pile,  diM:onnirtrt  the  two  curd* 

fnim  ifitber  it  1  ]   imercbancc   tbcm,    vii,:  ijikc  curd  from  right -b;ind  po«t   and 

EUcc  u*  kfl«  ^u.j     -.  V,  ,.  .uh  left  >K>st  and  place  in  hghlhand  pott,  the  dtllcct  lutis  wdl  then 
e  J*  lint  adludfid  to,  ooe  pile  ittrnittg  needle  in  one  dirccticm  aikl  the  uth«r  in  (be  opposite 
direction. 


.  Nbire  delicate  tests  of  teniperntnre  may  be  obtained  by  the  thermo- 

•"-^^tric  calorimeter  devised  hy  Lombard.     One  or  two  minutes  is  only 

^M^ired  by  this  instrument  to  detect  variations  in  the  tt^mperatnre  of 
*^^tuologous  regions  of  the  scalp,  but  it  in  expensive  antl  only  available 
^^*^  use  in  the  oJtlee. 
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It  is  688t!ntiul  that  two  t liermoinetc^rs  at  least  Ik?  fnijili»yo<l  when  the 
tliermuiiietrj^  of  the  ftcal(>  is  iK^jiig  lenteci^  in  order  that  the  tempeniturv 
of  hoinologous  parts  of  the  two  lieniisplioiTs  may  1»<?  shmiltuiieoiisly  tAkiMi, 
thiiB  inaurino:  the  same  conrlitioiis  of  vaseiiliir  supply.  A  t'omparisoii 
should  always  lie  jnade  between  the  resulti^  so  obtained,  befon-  nii\* 
clinical  deductions  can  be  drawn  from  them. 

The  tein[ienitiire  of  I  he  Hcalp  seenin  to  he  somewhat  below  tht* 
normal  standard  of  health  (yS.S'^  Fahr.)  in  all  of  its  parts. 

Amidon  has  shown  tlmt  willed  mnseulttr  movements  if  continued  for 
some  time  niv  associated  with  an  increase  of  hent  over  the  eortical  eentri*s 
whieli  are  eddied  into  action,  lie  has  thus  eontirmed  :4ome  of  the  deduc- 
tion 5«  ohUiined  by  physio  logical  experiments  npon  animal  ft.  Gra^'  and 
Mills  report  the  din^no^is  lif  n  tumor  f»f  tlte  bniin  by  tJie  dcteetiun  of  a 
localized  rlevation  of  temiieratiire  i>ver  the  aiea  involved.  The  differ- 
ence between  the  healthy  and  unheidthy  side  was  abont  one  degree  and  a 
half,  llamiltoti  reports  a  ease  wbere  a  diflerenee  of  three  degrees  ex- 
it^ted,  and  per^^isted  nt  repeated  examinations ;  the  en»e  was  living  at  thr 
date  of  this  stnteiiu^ut.  st»  that  the  rlia^jnosis  of  tumor  htu]  not  lj€?en  pOAJ- 


(■> 


Fig.  72— OucHBNHK'ft  TRocHAft.     rt,Upeji;  ^,  closed 

tively  verified.  From  my  o%vn  exi>erienee,  1  am  led  to  i*elieve  that  an 
unilateral  deviation  of  one  and  n  half  or  two  degrees  above  or  l>elow  the 
normal  point,  witliin  a  circumscrilH'd  nrea  of  the  scalp,  which  is  per- 
sistent and  niiattende<l  with  as  marked  a  ri.se  or  fall  iii  temj>eratnre  in 
adjacent  :uvas,  must  l>e  rcfrnrcled  jis  a  valnnble  diagnostic  !*ymptom  of 
disease  within  thnt  area.  If  it  hv  a  eerebral  tumor,  I  should  ex|)ect  to 
tind  hy  tlie  ophthalmoseojie  the  characteristic  evidences  of  neuro-retinitis, 
known  as  the  ** choked  disk." 

Sometimes  it  Is  very  important  to  decide  n^  to  the  existence  of  or- 
ganic chancres  in  the  mnsenlar  tissne  of  ditlerent  parts  of  the  body.  By 
means  of  this  very  inireniouh  and  useful  instrument  we  are  enabled  to 
extract  with  little  pain,  and  no  danger,  small  pieces  of  any  muscle  which 
can  he  examine<l  microscopically  at  your  leisure.  This  instrument  In 
introduced  (with  the  slide  open)  into  the  substance  of  the  muscle;  siib- 
setpiently  the  slide  is  closed  and  the  instrument  is  then  withdrawu.  A 
smidl  piece  of  the  ruusele  will  be  found  ti»  have  been  removed  and  re^ 
tained  within  the  instrument. 
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In  closing  this  chapter,  the  author  feels  that  he  has  perhaps  over- 
taxed the  patience  of  his  readers.  If  he  has  erred  in  this  direction,  it  is 
because  he  has  endeavored  to  cover  a  large  field  within  the  limited  com- 
pass of  a  single  chapter,  and  to  so  interpret  the  symptoms  of  nervous 
diseases  as  to  bring  them  within  the  grasp  of  the  general  practitioner  of 
medicine.  It  must  not  be  inferred  that  all  of  the  tests  described  are  of 
necessity  demanded  in  each  individual  case  that  is  brought  to  the  notice 
of  the  neurologist.  As  Gower  happily  remarks,  '*  To  know  our  enemy  is, 
if  not  *  half  the  battle,'  nt  least  an  important  part  of  it.''  When  once  the 
symptoms  of  nervous  diseases  have  been  thoroughly  mastered,  the  special 
lines  of  investigation  demanded  in  each  case  become  as  clearly  defined 
as  does  the  course  of  his  vessel  to  the  mariner,  to  reach  the  harbor  for 
which  he  steers.  This  chapter  gives  but  the  rough  outlines  of  a  chart  in 
which  the  short  cuts  to  valuable  information  in  diagnosis  are  imj)erfectly 
jotted.  Arduous  and  persistent  labor  on  the  \mH  of  each  of  its  followers 
can  alone  fill  in  its  details  and  render  it  complete. 
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DISEASES   OF   THE   BK,UN    AND    ITS    ENVELOPES. 


DtsKAiSfiS  of  tilt*  hmin  are,  iK>rhjipM,  in  mnny  ujises,  ttie  most  flitllcult 
U>  n^o^nUe  with  ffrtaintv  diiriim  life  of  any  tliat  the  physician  eiicouii- 
Ut«.  The  results  of  !uito|»sies  yr^  to  prove  that  Herions  errors  in  diagnosis 
are  too  often  uinde  in  euiineetioii  with  eerehnil  alleetions.  In  oeciimonA) 
inatnnccs,  sueh  errors  are,  perhHpa,  nnuvoidahle;  hut  many  that  iire  coii- 
Ht«ntly  mjwle  niij^lit  irnf|Liestional»ly  iiave  lieen  avoided  hail  more  study 
lieen  given  to  the  peeidiar  fentnres  of  eii<^h  disease^  and  *rreater  04ire 
vxerciseii  In  the  clinical  examination  of  the  patient. 

In  the  two  preeedinjij  se(*tioiirt  we  have  diseuj^j^ed  at  cunsiderahle 
length  the  anatumieal  and  phy^iohjjjjiL-al  hases  of  cerebral  hiealization; 
and  idso  the  variotts  teats  which  may  he  demanded  from  time  to  time 
durini^  the  elinieal  examination  of  a  patient.  We  are  now  pre[iai*ed  to 
intellij^eiitiy  tlineuss  Hcparate  disenHes  of  the  nervous  system  from  the 
elinienl  as|>ec*t. 

Too  ^reat  sitress  cannot  f»e  laid  uijon  the  neees^^ity  t>f  a  tlioroui^h 
fftmiHarity  with  tfi**  two  preliminary  seetioim  of  thin  work,  Coimtant 
referenee  will  he  nuule  by  me  to  many  facts  and  deduction s  ineorpomted 
and  interpreted  in  those  ebapters, 

Tlie  following  tahh*  may  aid  the  reader  in  classifying  the  more 
important  diHea^(^H  of  the  hrain  and  itn  enveloi>es; — 

Abnokmal  CtisainoKs  or  thk  Buai^  akd  rre  Envelopes 

Double  Leaid. 

Kusion  of  two  head.-* 

Absenco  of  bram  or  heiKf 
'ns*\  '^y*'l*«-'<1*lia-hc  flefonnity 
'^   .^     AlnH»rttiubh«s  of  the  cei^bmt  envH|o|>fcw. 
*      '  '   .i^lopment  of  special  gtwigha. 


I.   Co3l(J£HltAL 

Of 

AMtt  CUJLMtVU 


Vcwioa  or  tuk 


ArxMirifmw 
AUmTornft 

Artt+riid  Uirombosin, 

Wnou*  Lhromtumiii. 
EmbohsaiL 

ApllA'^ISI. 

C«rt»bral  liyperwrnia,  . 

r»irebrn1  unjeniiw, 

A  popb'xy — i  Vrehml  hemorrhage. 


AtTot'ting  fliniittr^M  and  lajrgd 
Caj*iU»ry  vjiriety 


UHive  VAriftly 
•jissjvi*  variety. 


i  LocfthsteH  Variety 


variety 
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Abnormal  Condition's  of  the  Brain  and  its  Envelopes  {co7itintu<l). 

Pachymeningitis. Uupparative  variety. 

-'  ^  (  ^ on -suppur.  variety. 

I  Acute. 

Meningitis, -^  Sub-acute. 

[  Chronic. 


3.   I  N  F  L  A  M  M  A- 

t  0  I!  Y  Condi- 
tions of   the"^ 
Brain. 


Hydrocephalus  (tubercular  meningitis). 
.  Encephalitis. 


{  Acute. 
)  Chronic. 


4.  Structural 
Changes  of 
the  Brain- 
tissues. 


Softening, 


Abscess, 


Sclerosis, 


Atrophy. 


Rwi. 

White. 

Yellow. 

S  Acute. 
I  Chronic. 

{General  variety. 
Multiple  variety. 
Miliary  variety. 

S  Infantile  variety. 
(  Senile  variety. 


5.  Cerebral 
Tumors. 


Carcinoma. 

Lipoma. 

Glioma. 

Myxoma. 

Papilloma. 

Melanoma. 

Sarcoma. 

Gummata. 

Psammoma. 

Chole.«<teatoma 

Tubercle. 

Fi}>r()us. 

Fibro-]tln.stic. 

Para.«itio. 


CONGENITAL   MALFORMATIONS    OR   DEFECTS   OF  DEVELOPMENr - 

Defects  in  development  of  the  central  nervous  system  (which     ^* 
occasionally  observed  in  connection  with  congenital  malformations)     ^^   . 
beini?  studied  to-<lay  with  great  interest,  both  by  anatomists  and  ph^  ^, 
ologists.     Sections  of  such  brains,  when  properly  prepared  and  staii^*^ 
are  often  very  instructive,  because  they  shed  more  or  less  light  upon    "^ 
course  and  connections  of  tracts  of  fibres  whose  functions  are  in  m^*^  * 
cases  more  or  less  imperfectly  understood. 

The  following    paragrai)lis    relate   to  those  defects   which  may 
observed  in  the  human  brain  as  a  result  of  imperfect  development: — 

Two   heads   have  l>een  repeatedly   met  with  upon  the  same  Ik><1^' 
They  may  be  either  distinct  or  joined    laterally  or   anteriorly.     Th^.^ 

*  Portions  of  tliie  chapter  have  been  incorporated  by  the  author  In  the  tlilrtl  edition 
of  hl6  work,  entitled,  "  A  Practical  Treatise  on  Surgical  Diagnosis,"  N.  Y.,  1884. 
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iUAy   asi^unic*    ditfereiit   seizes   ami    bhapes,   ftinl    uiny    rxhiliit    dil!m*nt 
degrees  of  development. 

An  tmtire  nbsence  of  tlie  Imiin  at  l»irth,  Hnd,  in  somi*  instancefi,  of 
^fi^     ^liiiial  cord  in  part,  litis  not  infiHHinently  l)fen  reoonkHl, 

Tht*  ciTt*l>rum,  cerebflluuj,  ponn  Vnrolii,  meilulln  ohlongaUi,  jiiid 
^^"^^wi  ft  fwirt  of  the  spinal  rord,  may  Ito  oecasionfiUy  wanting,  and  yt*t  the 
<^*  M^m  aiiil  ni*rve«  may  lie  perffi'tly  tU*velopi'<l. 

In  rnrt*  instant'cs,  the  Ini^c  of  the  sknil  lin?^  Iteen  exposed  to  view. 
^■^  ^^Ihors^the  upper  enininl  bones  Iinvc*  been  wanling,  und  the  integu- 
'*^^^»mUry  covering  of  the  head  Iihh  been  foun<l  to  be  rl intended  by  a  finid 
'^'^^^^  «^imulation  beneath  it.  Tn  some  cases  reported,  only  part;^  of  the 
^•^"^"^  1  n  hhve  lieen  ahfient,  the  rc»maiiiin^  ganglia  beinji;  normally  developed. 
The  condition  termed  "  Ci^cioofphaiottH^'^-diU}  to  a  fusion  of  the  two 
***"^^^mtH  into  one  cavity — i*^  mo  me  timet*  encountered. 

The  meninges  may  be  ocen^iionally  found  to  l>e  incomplete.  The 
^^*^^^:  find  tentorium  may  be  wholly  or  partially  absent,  or  may  be  perfo- 
^^^"•^-^^-d  with   hole***     The  dura  is  sometimes  wanting  at  the  base  of  the 

The  corpus  eaUosunu  fornix,  and  septum  bieidum   have  been   found 

^^^ting  in  the  brains  of  some  idiots.     The  optic  nerves  have  aometimeH 
'^^ouimiftsure. 

The    whcde    brain    may    be  occasionally  so   ?*mall  txs  to  constitute 

^      "  mirroeephalouK  iUate,'^      Again,   only   certain   convolutions    may 

«^  ibii  arreRted    development,  and    a    cyst    filled   witli    Heium    h    then 

id  to  commonly  spring  frtmi  the  mentnLre^  Jtnd  fill  the  space  tlnis  left 


t^4 


t:t>. 


^^^^^, 


V-3 


^X, 


•^»nt. 

The  two  hemis[»heres  of  the  cerebrum  may  present  extreme  variatinn 
^loint  of  Bize   and    weight.     The    tbalami    and    corpora   striata  mav 
-smionaily  exhibit  atrophy. 

The  braiu  mny  occaHUinally  protrude  from  the  cavity  of  the  cranium 
t.lits  rariouA  suture)*  or  fotitauellus, — conBtitutiug  ^^'enct'jihahcrir.^' 
Finnlly,  the  *^ hydruvephulie  condifion"*  may  exist  (characterized  by 
^^*^^fssive  fluid   outside  of  or   within  the  ventricles  of  the  bndn).     It 
^^^tilly  tends  to  increase  alter  birth, 

The  various  tyjie**  of  congenital  mallVirmations  of  the  nerve  centres 
^■^ic^h  are  encountered   seem,  as   a  rule,  to  dei>end  either  upon  some 
*<^leiice  to  the   uterus  tir  some   mental   shock  to  the  mother  during 
*^^^^iaiicy. 

DISEAHED  CONDITIONS  OF  THE  CEREBRAL  VESSELS. 

Under  this    heading   may    be    included    the   following   couditions; 

•^^uri^mal  dilatations  ;  atheromatous  and  calcareous  changes;  ru(>ture 

"*"   *^  )K>ntaneoua  |>erforation  of  blood-vessels  :  thrombosis  of  the  arteries 
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or  siniiseB  of  the  brain  or  its  coverings;  embolism  ;  fibroid  defeneration ; 
livpcra-mia  ;    ftna-min ;    and   to   ioflHmmatory   changes   in   the  coats  of 

lilDod-vessels. 

ANEURISMAL  DILATATIONS, 
The  vesst'lK  within  the  skiiO   most  frvquetitly  utfecWd  are  the  in-- 
temai  carotid,  bawilar,  und  middlu  ct-rebrul.     Witliin  the  cavernous  sinus 
large  aneuHsnial  tti mors  are  not  uncommon.     1 1  must  not  be  suppoi*ed. 
however,  that  the  smaller  vessels  of  the  brain  are   exempt.     Miliar— —^^ 
aneurisms,  which   sometimes   give    to   an   artery  an<l    its    branches   a—  ^^ 
a(»pearanc'e  resembbng  a  bunch  of  graiws,  frequently'  affect  the  vesse^^^^ 
that  form  tlie  circle  of  Willis,  and  even  those  of  the  pia*mater,  withi 


1 


Fig.  TH^,— a  Miliamv  AN'«i'iiti«%i  "v  the  Ckrhkiiai.  GORTkx — ANTSRinn  to  RnLA«cfi*s 
Fi^MFKK  (.^150  cllaineten).  ThU  beautiful  drawing  w»  Idndly  made  from  a  oiicm«(i>|)iiic 
ftliJ«  by  my  Triend  Dr.  U.  Van  Schajck,  of  Sew  York.     (P,  proximal  end;  D,  dlJt4l  cod.) 
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the  substance  of  the  brain  and   in   the  ventricles.     The  small  ve«fi<^^ 
w*hieh  nourish  the  corpora  striata  and  the  optic  thalami  are  eometim 
affected. 

Miliary  aneurisms  of  the  brain  fretjuently  coexist  with  aneurisiui-^  *' 
tumors  of  larger  vessels  outside  of  the  cranium  ;  but  tliey  seem  to  exliib  * 
an  independence  of  atheroma  whic!i  is  quite  rem»rkaV»le, 

Morbid  Anatomy. — Those  who  have  devote<l  special  attetitiou  to  thi^ 
subject — Clifircot,  Zenker,  Boueb^ml,  Meynert.  Hammond,  and  others--' 
differ  regardin<j  the  cause  of  these  dilatations.     8ome  regard  them  &s  da^ 
to  a  '*  sclerosis  of  the  tunica  intima  ''  of  the  arterioles.     Others  lielirvi? 
that  small  **  dissecting  aneurisms''  (this  terra  covers  all  those  types  of 
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ariam  where  the  blood  escapes  between  the  coats  of  an  arlert/  i'm-  a 
^Mer  or  less  distance)  llrst  form,  l»ecnu?ic  of  a  rupture  of  the  umer  coat. 
tien  the  external  coat  of  siicli  an  alien ris in  ruptures,  a  cerebral  heuiiir- 
le  engues.     The  fact  that  miliary  aneurisms  affect  all  ages  (since  even 
Iren  are  not  extMiipi)  ftt'eum  t<*  me  to  point  to  an  *'  nnpuriftmiil  dia- 
is  *'  as  an  excitinj^  cause  in  some  instances.     If  such  l>c  tlie  case,  tlie 
-iaI  eoata  would  exhibit  under  a  microscopic  lens  marked  conge nitnl 
cts  in  their  construction. 

Etiology* — Aniong  the  other  exciting  causes  of  ei'rebmt  aiu'uri^m 
be  mentioned  the  cachexia  of  cancer;  tuberculosis;  uriemio  poison- 
chronic  alcoholism;  h*ad  poisoning;  hnicoeythiemia ;  rheumatism; 
syphilis ;    and  general  paralysis.      The  n^mnrkable  tendent-y  of 
ml  tiJ  exQite  aneurismal  tendencies  (not  only  in  the  brain  and  retina, 
in  other  parts  as  well)  is  adduced  by  some  authors  as  an  ariyunient 
Lvor  of  the  view  that  arterio-sclerosis  precetles  and  causes  the  altera- 

in  the  calibre  of  tiie  vessels. 
Ju  csise  cerebral  aneurisms  be  of  larg-e  size,  atheromatous  or  enl- 
>aft  changes  within  tlie  arterial  coats  are  seldom  absent. 
Symptoms^ — Miliary  cerebral  aneurisms  give  rise  not  infi'equently  to 
Liiehe  unil  vertiiro.     Attacks  of  pai-alysis  which  fallow  one  another 
Llty*  and  from  which  the  patient  ipiiekly  recovers,  may  be  regunled 
I  most  a  positive  proof  of  their  existence. 

'  These  small  aneurisms  produced  th^'ir  rnot«>r  etfects  only  by  rupture. 
ite  exiniva^itions  into  the  brain-tissue  commonly  occur  at  llrst;  but 
on  Uirgo  apo|ilec'tic  clots  may  be  formed.  The  discussion  of  the 
plomatolog^'  of  cerebral  bemurrhaijfe  will  occupy  subsequent  pages 
lis  volume.  A  |>revious  section  of  this  work  also  covers  n»any  sng* 
ions  of  an  anatomical  and  clinieal  nature  that  bear  uijon  cerebral 
&tion . 

ATBEKOMA. 

The  cerebral  vessels  may  juirticipatc  in  a  ptcnliiir  form  of  degenera- 
I  ebange,  termed  atheroma.     When  this  condition  is  developed,  ves- 
in  other  parts  of  the  Iwidy  are  usually  affected  simultaneously. 
Morbid  Anatomy. — The   changes  observed   m  the  cerebral  vessels, 
li  atheromatous,  seem  to  l>e  t>roduccd  slowly. 

The  extent  to  which  it  alfects  the  blood-vessels  admits  of  large  vari- 
In  some  instances  every  vessel  named  by  anatomists  is  thus  dis- 
«1,  while,  in  uthers.  only  certain  vessels,  and  even  parts  of  vessels,  n re 
i»d  to  Ik*  ntrected.  In  extensively  developed  atheroma,  a  symmetrical 
iltion  is  nsnally  present  on  the  two  sides.  This  fact  is  of  importance 
ome  ca*w?s»  since  a  guide  to  diagnosis  may  be  thus  afforded.  Casen, 
I  biive  oit^n  been  reporter  1,  uf  jnuallel   and  contemp*>nirieou-t  (>opli- 
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vidual  case  respecting  the  situation  and  tlie  probable  termination  of  the 
lesion.  Either  coma  or  paralysis  (in  any  of  its  forms)  is  apt  to  be 
one  of  the  results.  It  is  liable  to  be  confounded  chiefly  with  cerebral 
embolism  or  cerebral  hemorrhage.  Cerebral  softening,  which  may  be 
one  of  its  sequelai,  will  be  treated  of  as  a  separate  aflfection  in  this 
volume. 

It  must  be  remembered  that  syphilis  and  chronic  nephritis  aiti 
among  the  most  frecjueut  of  the  causes  of  arterial  thrombosis.  This  facfc. 
is  explained  by  the  development  of  an  inflammatory  condition  of  thg=*5 
internal  coat  of  the  vessel, — the  so-called  *'  endarteritis  obliterans."'  Fo:^ 
this  reason  the  history  of  the  patient  may  prove  an  important  factor  iwtn 
the  difl^erentiationbctwoi'U  cerebral  thrombosis  and  some  other  condition-  ^ 
of  the  brain  which  might  be  mistaken  for  it. 

Cases  where  cerebral  thrombosis  has  existed  during  life  and  ^et  bee  "■! 
unrecognized  by  many  medical  men  of  note  confirm  the  statement  that  a-  ^■^ 
ac(nirate  diagnosis  of  this  condition  is  a  matter  of  extreme  uncertaintr  3' 
in  some  instances. 

The  symptoms  of  the  conditions  are  modified  in  every  case  (1)  t^^' 
the  seat  of  the  blood-clot,  and  (2)  by  the  amount  of  interference  with  tl::*^ 
circulation  that  ensues  in  surrounding  parts.  Furthermore,  serious  eflf^^iJ^- 
sion  may  occur  (in  some  cases)  from  neighboring  vessels,  provided  tfci^ 
circulation  in  adjacent  parts  is  rendered  imperfect.  This  may  tend  ^o 
mask  the  symptoms  of  the  primary  condition. 

To  enter  into  detail  respecting  all  the  phenomena  that  may  1>^ 
encountered  in  connection  with  cerebral  thrombosis  would  necessit-ivtc* 
the  discussion  of  the  entire  subject  of  cerebral  localization.*  Hints  nii*  v 
be  given,  however,  that  may  shed  some  light  upon  cases  of  this  chanictc-i'- 
N(me  of  these  suggestions  are  to  be  considered,  however,  as  pathojr"<  ^- 
monic  of  this  condition. 

Thrombosis  of  the  lateral  sinuses  may  be  attended,  according  to  tlit? 
observations  of  Gerhardt,  with  a  ditference  in  the  size  of  the  exteriii*' 
jugular  veins. 

If  thrombosis  occurs  in  the  transverse  sinus  a  circumscribed  adei*'** 
of  a  painful  character  may  develop  behind  the  ear,  provided  the  vein  =^ 
leading  to  the  sigmoid  fossa  are  implicated. 

Epistaxis  may  occur  when  the  superior  longitudinal  sitius  is  tln'^* 
plugged.  A  complicating  cedema  of  the  forehead  and  the  development 
of  exophthalnius  lias  l)een  reported  from  the  same  cause. 

8upi)uration  of  the  ear  not  unfre(iuently  occurs  when  the  petrosal  of 
cavernous  sinuses  are  implicated. 

A  thrombus  of  one  of  the  larger  arteries  of  the  brain  may  product? 
sudden  ana?niia  of  the  parts  nourislied  by  its  branches,  and  thus  induce 
♦  See  closint;:  pages  of  Seetion  I. 
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llg^alysis  of  motion  or  8t?n»ation,  or  both.  CuuvubioiiH^  distil rlMuices  at 
tH^  Bpecial  senses,  amJi  comji  may  also  Ibllow.  The  i>L'uiar  muscles  may 
he?    rendered  f mimetic,  thus  caimiiig  strabismus  aod  dif)lopia. 

Localized  passive  hypera*mia  ma)-  l*e  one  of  tUe  etl'eets  of  cerebral 
tlmr-<iinbosis,  and  thus  give  rise  to  a  train  of  symptoms  indicative  of  that 
e4>mmdition.     (See  subseiiuent  pages.) 

Thrombosis  may  go  on  to  suppn ration,  lu  sui-h  a  case  the  sym]>- 
tt»v:Yi6  of  cerebral  almcess  or  of  jar(*TK*ral  [)va*mia  may  develop.  In  a 
t»rochure  ujxiri  this  subject  ♦   I  reported  twu  funeH  which  came  under  my 
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Tit,  Tl— A  DtACRAM  r>RsiGWcn  iv  THBAuTHcmTd  Smow  tmbCjerrbralSindsksin  Propili. 

l.tupcrior  loni.uuiiiaai  ^(niu;  2,  itifehor  longhudinaJ  iiinusi :  'A,  trraleht  »inus,  deriving;  blood 

fr.,r,,  \  ^r>H  -*»-■■  *>■'"'  ^^•'-  vciifis  of  Galen  ill);   No*    1,  2  and  3  bound  rh''  '^'*^       r  'irJ; 

where  four  *mu»es   meet;   5,  uiioral  «Inu»:     6,  *^i,  .j 

nu4  ('))  vriih  ih«  cavcmout  tinus  |>)  ,   7»  inferior 


...    .-^, ,_    .;.uJ  (SJ  with  ihc  jugular  vein    (B)  ;  B»  cavernous  tu^u.        ^iuJ 

vein  formecl  by  twn  sinu««s(0  and  *f  ^   10,  occipital  tiniM  ;  11,  vemc  G«ieni;  ti,  vein 
:  Tn  nuiisal  cavity     13^  foninen  Ciccum. 


^'i^onal  observation,  where  a  trivial  eonhii^ion  of  the  scaip  which  tailed 

*  Hrinik  the  skin  had  indueed  throml>osia  of  thediph'ie  and  fau«ed  ilcath 

'y   pyaemia.     The  antopsii*s  sljowed  extensive  wcconthiry  tfirombosis  of 

«t*  CHTcbml  sinuses  and  mrtastatic  abs<fssi-s   iit   nearly  ever v  or^an  oC 

^^^  1hh1>. 

^  In  eliildren  exhaustive  diarrhti?a  may  indiiuc  thrombosis  of  the  cere- 

'^l  sinuses.  We  may  expect  to  eneounter  in  such  a  case  niridiiy  of 
•^••HcW  of  the  neck,  and  sumetimen!  of  the  back  and  limbs  ;  tlie  develop- 


in 


_?*ll%. 


Ff^mmia  and  SeptU*t»mi*i.     Amials  f if  Anatomy  mid  Surffcrj'.  Nov.,  1881.     A  If^^turo 
•-frt!  by  liie  Author  !  if  fore  thr  AtmComtfiil  and  8uririt'al  Soi'Ifty  of  Brfioklyti,  N.Y. 
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meiit  of  nystagmus,  ptosis,  or  strabismus,  facial  paresis  (in  some  case 
and  sonmolence,  coma  and  collapse.  It  is  well  to  state,  however,  tl 
these  symptoms  are  not  pathognomonic  of  cerebral  thrombosis  in  a  chi 
They  may  indicate  only  a  state  of  general  cerebral  anaemia. 

Differential  Diagnosis. — The  probable  cause  of  the  thrombosis  mi 
be  taken  into  consideration  in  connection  with  the  symptoms  present 
by  each  case.     Both  may  assist  greatly  in  the  diagnosis.     If  the  thro 


Fig.  7.\ — A  Diagram  Dbsicned  by  thf  Ai'thor  to  Show  the  Venous  Sinuses  op  the 
Duka-Matfr,  as  Skkn  aptbk  a  Horizontal  Section  through  the  Cranium.  A, 
anterior  fossa  of  skull :  /?,  middle  fo<«sa  :  C,  posterior  fossa:  /'^  S,  frontal  sinus;  1,  torcular 
Herophili ;  2,  2,  lateral  sinuses;  '.i,  3,  occipital  sinuses  ;  4,  4,  superior  petrosal  sinuses;  5,  5. 
inferior  petrosal  sinuses;  6,  transverse  sinus  ;  7.  7,  cavernous  sinuses  ;  8,  circular  sinus;  9. 
opening  into  internal  jugular  vein;  10.  ophthalmic  vein,  communicating  with  cavernous 
sinas  (7)  ;  11,  a  branch  joining  the  occipital  and  inferior  petrosal  sinuses:  12,  veins  from 
posterior  condyloid  foramen  to  lateral  sinus. 


bus  l>e  due  to  n  tumor  within  the  cranium  it  will  perhaps  be  impossil 
to  se|)nrate  the  symptoms  of  each.  It  is  well  to  know  that  thrombo^ 
has  l>een  known  to  follow  rheumatism,  erysipelas,  a  carbuncle  of  t 
neck,  some  of  the  fevers,  injuries  to  the  head,  and  surgical  operations, 
addition  to  the  other  causes  mentioned  on  a  previous  page. 

The  following  differential  diagnosis  is  (juoted  with  slight  moditii 
tions  from  the  author's  work  on  ''  Surgical  Diagnosis  :" — 
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CEREBRAL  EMBOLISM. 


frj#t  frequent  in  females. 


CEREBRAL  THROMBOSIS. 

Sex  AfrBCTEP, 

Equally  fteqainit  iti  the  ibexes. 


Unset, 


Gradual.     Prodromal  eymptouiB. 


CArsi:s 


» tmtorj  of  heart-di»ea*e  and  the  phys- 
■evicl*»ncM  of  a  x^alvular  lesion  are  tmi 
ly  to   be  diicovered. 

Xtie  oinlkolu*  may  spring,  however,  from 
I  »ti«»vi  riRm  or  a  nuppnratiug  Uimijibus  and 
ri«dmto  lh<j  circulation  to  thw  braiu. 


<^rt>uic  Dephnlif. 

Atberomn. 

S^'fjbilii*. 

Pacbymervingitia. 

Hyj>enntism. 

Pyfcuiiu. 

Prefigure  uncn  the  veins  or  arterioe. 

TheB«  morpid  coDiiitiouR  all  i«nd  io^^auae 
a  coagulation  of  blood  withm  the  vfj«J^lB 
a0«ctad. 

reANiiES  i:r  THK  Exterior  or  Skull. 
ciaaoKOB  in  the  vewels  of  the  exterior  Epiataxis,  oBdema   of  the  frontal  voins, 


Mi 

»«  » trail  are  to  be  detected  . 

Th^   ^ireiM  of  the  neck  are  a vm metrical  in 

^l-   C*r  USD 

b    .,„,...., 

^BPT*^rativo  efTectJ*  are  MJmetinieB  pro- 
HP^^^'' uhm  lb©  brain  subfitanru  (f*mbolie 
^^**i^  but  seldom  in  distant  part* 


and  exoph thai mUH  may  occur  it  the  supervw 
loiurituainfil  mnus  \b  obliterate*?!. 

The  external  jucular  vemF  may  not  be 
of  the  §arae  siie — the  one  on  the  oWtructed 
«ide  b«ing  the  raaaller^ — if  the  kUcral  iintu 
be  occluded. 

Painful  circuniHcribed  c^ema  behind  the 
ear   may   arwe  from    u   thrum  bun   of    the 


^  ^  iiliion*  are  far*. 


Suppuration  of  the  mr  is  very  common  in 
conne*'tion  with  iiirombosm  of  the  cerebral 

Ah^eeuet  in  dw&itU  pi%fU  are  liable  to 
form  on  account  of  a  ifuppurative  disinte- 
gration of  the  thrombi. 

CorvuL8ios8. 

Convukive  attacks  axe  common  and  may 
exist  for  months  in  attacks  of  venous  throm- 
bo8i«. 


r.iRALYSIg. 

*'*'  -  la   usually  occui-fr—  <\imee  on   gradually,   if    at    all,   m  Uie 

'U  venous  variety.     It  may  be  abs^ent. 

mui  fv\nis  III  '  n«  majority  of  caae:*  Ma  v  occur  suddenly  m  arterial  thromboeies. 

Aphasia  may  bii  developed,  but  is  not 
the  rule. 

Coma. 

Profound  coma  often  foil  owe  th#  f>arafy- 
siK  or  accompanies  the  attack. 

In  venous  thrombosis  it  may  ocxmr  with- 
out [<aralysig  having  preceded  it 


J^atient   MeMom   lo^es  •:on8ciouFneaa 
W^tely  during  the  attack  or  afl«r  it. 


SymptGma  %n  Onnmon, 
BotJi  commonly  affect  the  young  and  early  adult  lUc. 
Both  may  ca\130  :iphaHia»  and  co'ma 
Both  may  cauA»*  b'Miii[»lH^i:i,  torn  I  paralysis,  ooovuhiioiM^  tt4}, 
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Prognosis. — This  disease  is  liable  to  prove  fatal  sooner  or  later,    l'^^ 
is  possible  that  pyoemia  may  be  induced  by  it,  provided  the  thrombu:*^^ 
l)ecome8  disintegrated  by  suppuration.    Emboli  are  thus  formed.    Then*     "^ 
are  subsequently  carried  to  other  organs  by  means  of  the  circulatioi^K^^- 
Infarctions  and  embolic  abscesses  of  the  lungs,  liver,  spleen,  kidney g'^js, 
etc.,  may  be  produced  in  this  way.     Softening  of  the  brain  is  a  fi^quen^^^t 
sequel  to  thrombosis.     Death  may  occur  in  a  few  days  if  the  cerebraw^^eal 
anieraiii  is  very  profound. 

Treatment. — No  remedial  measures  can  affect  an  existing  thrombii^ss  -s. 
When  the  exciting  cause  can  be  discovered  it  should  be  removed  if  post  ^s- 
sible.  The  symptoms  should  be  treated  as  they  develop,  with  the  hoji^-.--;)e 
that  the  more  serious  complications  of  the  disease  may  not  occur  and  tk_  -ie 
patient  survive  the  attack. 

THROMBOSIS   OF  THE  CEREBRAL  CAPILLARIES. 

The  capillaries  of  the  brain  may  be  extensively  affected  by  BioF^mll 
thrombi   or  emboli.     This  condition  is  distinct  from   that  compris^^^/ 
under  the  common  acceptation  of  the  terms  "  cerebral  embolism"     ^r 
"cerebral  thrombosis." 

Morbid  Anatomy. — The  microscope  alone  can  detect  the  points  of 
occlusion.  Atheroma  may  be  detected.  The  capillar}''  vessels  will  In* 
found  to  contain  pigment-granules,  fatty  masses,  crystals  of  lime-salts, 
etc.     The  larger  vessels  are  not  atheromatous,  nor  are  they  occluded. 

The  brain  may  exhibit  spots  of  softening  or  of  suppuration,  and  tli*^ 
cortex  of  the  organ  is  generally  anaemic. 

Etiology. — Pigmentary  embolic  occlusion  of  the  cerebral  capilhirit*^ 
may  be  induced  by  malarial  diseases.    Fatty  masses  may  be  formed  at  tU^ 
srat  of  occlusion  as  a  result  of  a  fatty  degeneration  of  the  capillaries- 
or  tliey  may  be  swept  along  in  the  blood-current  from  distant  foci    <^^* 
fatty  metamorphoses  in  the  bones,  viscera,  heart-cavities,  etc.     Pus-cd^^ 
or  the  white  blo()d-eori)uscles  may  also  occlude  the  cerebral  capillarity  =^"!» 
chietly  in  connection  with  acute  diseases,  causing  a  marked  elevation  t^* 
tern i)crat lire,  and  with  leucocythfemia.     Fibrinous  masses  may  be  prc**^^^ 
ent  in  the   blood-vessels  of  the   ])rain,  especially    in   rheumatism  ai^  ^ 
inflammatory   diseases;    and    cancerous   material   may   act   as    embof   *  " 
Finally,  lime-salts  may  be  absorbed  from  diseased  bones  (Virchow)aiL  ^^"^ 
be  carried  to  the  brain. 

Symptoms. — These   are   vague  and  not  well  understood.     Menti  -^ 
disturbances  are  prominent,  such  as  delirium,  loss  of  memory,  loss  of^ 
emotional   control,  and   hallucinations.      Headache,  nausea,  dizziness, 
trembling  of  the  extremities,  and  j)aresis  may  develop.     Bastian  advances 
the  view  that  disturbances  of  the  sensorium,  when  occurring  in  acute 
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dfa«5£i8e8  attendant  with   high  fever,  may  In*  due  to  capillary  occlusion 
aiii.i    consequent  aneemia  uf  tlie  cerebral  cortex. 

CEREBRAL   EMBOLISM- 

Tht?  term  **  embolus''  in  cominonlv  u^ed  to  desitrnate  any  foreign 
ImXjI^'  in  ft  blooiI-veMsel  wiiich  lloati*  in  the  blood-turrt^iit*  or,  in  case  it 
Ii^  ^ti^ationary,  that  has  been  trausporte<l  by  the  blood  from  some  situation 
iiic»i-^  or  1e*^8  distant  frc>m  the  sent  of  IcHl^ment.  The  lenn  ^^cmlKilism" 
lu 41.^1;  not  he  emp]ny»»d  fiynonynj<m^Iy,  thert'Turc,  with  '* thrombus;"' 
[%13S6  the  latter  term  applies  only  to  a  bhjod<:oaffHlHm  within  a  blood- 
T^^F%c»l  (unhealthy  as  a  rule),  wliii^h  hu»  lieeu  formt'd  at  the  nitu  of 
ooc-ltision  of  the  vesHrl,  and  not  trnnt<|M»rhxl  tlu^re  by  the  blood. 

Morbid  Anatomy. — The  mont  frequent  seat  oi"  cerebnil  embolism  is 
in  t.lie  middle  eerel>rid  artery  of  tlie  left  «ide.  This  is  liecaust*  that  artery 
ft>t*mB  the  termination  of  the  moHt  dirrH  channel  from  the  lienrt.  The 
is*  of  the  left  carotid  is  bo  situated  in  reference  to  the  curve  of  the 
urti*  lift  to  aasiHt  the  passage  of  lioatinijj  particles  in  the  blood  into 
its  rtumth.  The  internal  carotid  is,  moreover,  the  direet  continuation 
*»r  t^he  common  carotid  of  each  side;  anil  tlie  middle  cerebral  artery 
V*  si  mi  In  rly  placed  iu  reference  to  the  iuterual  carntid  after  that  vess^el 
enters  tlie  skull. 

^\'\tin  point  id' frequency  comes  tlte  rij^ht  Sylvian  artery.     Thii* 

it  lji.*CHU$e  the   inuomiuate  artery,  althoug;h   much  larger  than   the  left 

carotid,  leaves  the  aorta  at  an  angle  opjjosed  to  the  current  of  bluod  in 

lliut  ve?iseb     The  mid*lle  cerebnvl  artery  nourishes,  iu  additiiui  to  other 

convolutions,  the  soHulh'ti ''spiH-ch  area**  of  tlie  eerel^nil  4'orlex  ;  hence 

V^u^ging  of  the  main  trunk  of  that  vessel  deprives  those  convolutions  of 

UocKi  that  are  physiolo^jJeally  coucerned  in  the  co(inlinated  movements 

^f  artieulaie  spet'ch.     The  motor  speech  area  is  shown  in  Fig,  5, 

Cerebral  embolism  is  a  frequent  caut^e  of  ejrtruimsfttion  of  hUxnl, 
^*cause  it  tends  to  induce  infarction.  Aefain,  it  nmy  result  in  local i^cni 
•t>fteiiiiig  uf  the  parts  that  are  im|»erfectly  nourished,  iirovided  the 
^tabolus  18  large.  If  the  embolus  is  <d'  suppurative  ori^fiu  tin-  parts  in 
^VieU  the  nutrition  is  impaired  l>y  the  emlKdus  suj^purate.and  a  so-called 
**etnU}lic  abt»ce»s"  result *. 

An  infurrtUtn  is  i\  \veilge-shai>ed  spot  of  conKolidation  and  discolor- 
«tioii  within  an  organ  dependent  upon  occlusion  of  a  blooibveswel  and 
'''^  &ulwequent  rupture  of  neighboring  capillaries.  Whenever  a  vessel 
<»f  lui  or.^nu  Ijecomes  occluded,  tlie  parts  nourished  by  the  occlurled  vessel 
V^ibpriveil  of  bltHid  until  a  colhiteral  circulation  is  estai»lislied.  Now, 
^^  ^*  found  that,  after  such  oceliisioii,  those  parts  which  are  at  tirst 
"i^pfiveii  of  blootl  heeome  sulmetiuently  the  seat  of  a  rupture  of  the 
^^V^iUxrtf  bktod't'^esiU'h  (iir^  the  result  of  an  excessive  pressure  I>^o^lueed  by 
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till*  collateml  diixion).  Hence  tht'  iiHurctiuu  Is  wedgcsebapetl,  a»  a 
uwing  to  tliedistrilnition  of  tlu*  blotxl-v'i'Ksels,  Its  npex  (curreHpoiuUn^ 
to  llie  seat  of  tiie  plu;i)  tisuully  puints  toward  tUt*  ocnlre  of  tli6org»u  in 
wliich  it  is  deiLHtted.  If  tlie  circulation  is  not  speedily  restored,  the  rt?- 
snit  of  dt^foftive  nutrition  cmrsed  l>y  flue  end^olns  is  evidenced  in  one  of 
llnvi?  WMV!^:  eitlicM*  in  f/aiii/re/o'— if  tlu'  |>art  he  totally  cut  oil  from  its. 
iili>od-sn|)])!y  ;  fatty  dfijeneraiioii  and  nhmrpHon  uf  the  emboltis  and 
blood-eon irida— if  tlie  nutrition  Ik^  only  partially  cnt  otf;  or  mort»  or 
[vHfi  I'Xtensive  anjipurfition — if  tlie  plnj*:  in  the  vessel  bi*  derived  fruui  m 
Hnpimrative  foens  or  l>e  septic  in  it;^  origin.  We  iisnally  find,  therefitre 
that  old  inlarclionH  are  liable  to  app^^■^r  [tale,  and  to  be  firm  sind  ineon 
pU^tely  or*;nnixed.  provicled  that  the  cbaraL-ter  of  tlie  ping  (an  cmltoll 
or  tbronibiis)  dui's  iiut  i'n*atf  suppuration  ;  tn  wbieli  ciiHe  dimntesfratiu 
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Fio.  7ti  —A  OiAi«KAM  Of  AN  Embolic  iNf/Oicrrov.     (After  Weber.  J     it.aiicry 
)itncfnb«iUis  f**):  r,  vein  (illcd  with  a  sccuixJaty  ihrombitt   i,/A>  ;    l,cci»rrcot 
which  \s  becoitiii)^  diatiuc^nitcd  .    '1,  apc^  u(  cJ^trav^iftatUiii  ut  blcfud  jatu  the  ii 
nf  collatcr.!!  hypcr;cmi;L 


tnkcs   |>lace    rapidly  in   I  be   centre   of  the   infarction,  and   an   absce 
resnhs, — "  t-nibolic  abwci'ss/' 

Tilt-  more  coni(»lclc  ibe  olisi ruction,  tbc  more  vascular  the  ti«sa 
and  tlie  less  tlu'   vessi4s  are  sup[iortcd,  tbc  ;2:reuter  is  Ibe  amount  of  in 
farctiou  and  ilit-  tuore  nipiil  the  Hoftcnini,^  and  disintegration  that  ensue 
The  development  of  *'  rnHm^taiir^^  or  '•  emfmlic  abHcesmtt^^  is  one  of  the  dij 
tinctive  patholo^jieal  features  of  pyaemia,  and  no  case  i-un  be  proi>erly 
calli'd  when  these  abscesses  are  not  found  after  death. 

Etiology. — For  some  nnexijlained  reason  the  female  sex  is  more 
frcfjnently  affected  with  cerebral  embolism  than  the  male  sex.  It  is  alfl|| 
more  comnicui  in  youth  niul  adult  life  fhan  in  old  a^e,  | 

Floatiutf  f>urti4'les  in  the  circnlfition  (wiiicb  l>ecome  emboli  withili 
the  vessels  of  the  luain)  may  spring  { 1 )  from  the  hearl-cavitifii  or  froni 
the  mitraf  and  aortic  valves;  (2)  from  the  umtts  of  the  aorta;  (<J)  (Vooi 
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tAe  txsivity  of  Mfrme  anmrism ;  (4)  from  the  dimnivgration  of  some  thrii^n^nti 

in  otiier  pjirts  of  tlio  l»oilv  (tJio  [o«»sriiiMl  particles  lH*iiig  nwept  into  tlu' 

circ uJjUion)  ;  (5)  frum  partick^K  of  coiuiective-tisHUc  growtliH  wiiich  uttect 

Urn  vs%«c*ular  system;  ((i)  t'rmn  t'hnlky  coucrtstions ;  and  (7)  from  foreign 

W«>«   ii»trailurt'(l  iiili>  tlie  circuktioii  trom  without. 

A.  tfec'tioUH  of  tlie  bt*iirt,  especiiiLly  ei»dc»ejirditis,  nre    liable   to    Ik* 

follo^^^e*!  hy  iittaekH  of  eerebrul  embolism.     Aneurisms  of  the  aortn  or 

earotrlcis  are  the  m^xt  iiios^t  comm«»u  sour«t5  of  i^mboli,     Pyiemia  or  snp- 

pumt-ive  phlebitis  may  inducts  emiiuli  by  disiiiti-^rntton  «>f  blu<>d-t'k>tK. 

<*|i|>olzor  recofilrt  a  ea»e  where  a  syphilitic  gumma  ol'  tlie  eardiae  wall 

brol^^  tlirougli  the  sinim  of  Vali^alva  and  euused  emboHnm,     A  rhfiimatie 

"iBtory  Kiiuidd  poiot  you  to  an  exumination  of  tlie  heart  for  vsdvuhir 

tiere^t,     Cardine  thromhosiH  Una  beeTi  It  now  n  to  excite  emlioliHrn,     i/nr- 

*^'^*>wi\a,  tiiberculofeii«*  and   eni[>yennt  may  ait*o  act  as  etiological   faetorn 

**''   tliis  condition. 

The  mzf  and  nundfer  of  tl^e  floating  [tjirtieies  niodily  the  8eat  and 

'**^*^*>l>er  of  the  emtMjli,     If  small,  the  capilhiries  of  tlu'  l»rain  alone  may 

*^     ^^cehuled;  if  large,  one  or  more  of  the  main  trunks  are  liable  to  be 

"    *^^<i,'ed.  and  a  mueli   IjirinT  area  *»r  brain'substanee   in   thus    dejjrived 

*^*lfM>d.     Nfit  infreuuenilv  manv  vesneU  arc  simnltjineouslv  cibstrneted 

^iiOHaine  time.     HomctimeH  all  th«  main  vessels  on  one  sitk',  ami  nt 

*  *  "^  r  rinn's  ve??sels  of  iK^th  sides,  are  more  or  b^sn  iK*cIiide(L 

Symptoms. — The  connnuu  elfectrt  of  oeebision  id*  a  large  trunk  are 

**^^^^en  aphfi»ia  ami  hemipli'ifia  (uHually  of  the  right  side  of  the  lw>dy). 

■^*^*u  the  capillarieH  abme  are  involved  and  the  main  trnnkt*  escape,  the 

"*^^<^ti4  and  symptoms  vary  with  the  seat  oC  the  endit>luH,  l^eeause  only 

J^^^^tip^^n  limited  portions  of  the  brain  are  then  deprived  of  their  nutrition. 

■^^^   eoUatend  circulation  of  the  brain  takes  phice  ahuost  entirely  tli rough 

**«5      larger   arterici*.       Jt    forms,  therefore,  an    exception    to    the   other 

There  are  uHually  no  premoidtory  symptoms  tlnit  indicate  the  ap- 

P^o^fc^jj  id'   the  attack.     Tlie  patient  doe»  not  (as  a  rule,  at  leant)  lone 

corifjc'ionsness;  although  tliere  may  Ik*  a  slight  confusion  of  the  mental 

•^''t-ilties  for  a  time.     In  some  instances,  however,  coma  aceom[ianies  the 

•"^tnolt  of  paralysis.      Altlnnigh  so  eminent  an  authority  as  Nothnasrel 

^^•sthat  embolic  attacks  areas  a  ruk%aecom|»anied  by  profound  coimi, 

^y   Experience  d^ies  not  confirm  that  view.     I  regard  such  cases  as  ex- 

*^**I*tloiis  to  the  general  liiatory  of  embolism ;  although  it  ciinnot  be  denied 

^^t    they  are  frequent  exceptir>ns.     Even  then  the  patient  recovers  con- 

^^*^Htiness  gradnallv  within  a  few  hours.      Ptusis,  a  stpiint  of  oi»e  eye, 

*^**^  ^ren  blindness  have  been  known  to  accompany  the  atUwk;  but  these 

^**'* plications  are  rather  infrequent.     In  still  rarci'  cases,  paralyi^is  may 

■*^1  lie  develoja*d  in  any  part  id'  the  lK)dy,     The  paralysis  tends  to  exhibit 
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a  marked  improvement  within  fortj-eight  hours,  if  collateral  circuUtion 
is  established. 

The  difficulty  in  speech  which  commonl}'  results  from  cerebral  em- 
bolism is  not,  as  a  rule,  due  to  paralysis  of  the  hypoglossal  nerve,  as  it 
is  present  in  cases  where  the  movements  of  the  tongue  are  normal.  It  is 
to  be  attributed  to  sudden  ana»mia  of  the  "  si^eech  centre  "  of  Broca.  This 
is  situated  chiefly  in  the  base  of  the  third  frontal  convolution  and  the 
adjacent  *' island  of  Reil/'  There  are  cases  reported  where  both  the 
hypoglossal  and  facial  nerves  have  been  simultaneously  paralyzed  as  a 
result  of  embolism,  but  they  are  exceptional. 

The  pupils  are  not  often  artected  in  embolism.  The  pulse  is  com- 
monly small  in  volume  and  somewhat  weak.  The  temperature  may  fall 
slightly  IhjIow  the  normal  i)oiiit.  A  valvular  heart-lesion  will  frequentl}' 
be  discovered.  Vegetations  upon  the  aortic  and  mitml  valves  are  a 
prolific  source  of  emlioli.  The  arteries  of  the  retina  are  frequently  en- 
larged at  the  onset  of  the  attack,  because  the  ophthalmic  arteries  arise 
IkjIow  the  middle  cerebral. 

Emboli  are  so  rarely  conveyed  to  the  brain  by  means  of  the  ver- 
tebral arteries  that  the  symptoms  produced  by  occlusion  of  the  bninches 
supplied  by  that  vessel  may  \ie  clinically  disregarded. 

Aneurism  of  tlie  arch  of  the  aorta,  or  of  the  innominate  and  carotid 
arteries  may  prove  an  exciting  cause  of  cerebral  eml)olism.  In  these 
cases,  portions  of  the  laminated  fibrin  or  blood-coagulum  which  line  the 
interior  of  these  sacs  become  detached  and  are  swept  into  the  circulation. 
It  is  well  to  remember  this  fact,  as  symptoms  referable  to  aneurismal 
tumor  may  occasionally  coexist  with  those  produced  by  the  cerebral 
<*ni  bolus. 

ConvuLsionti  may  accompany  the  development  of  cerebral  embolisnu 
The   form   of  convulsion  may    be  of   the  typical  epileptic  attack,  or  it 
ni:iy  l)e  only  a  slight  tvvitcliin<j:  of  the  muscles,  one  of  the  limbs,  or  the 
face.     The  convulsive  attack  may   i)recede  the  paralysis,  if  of  the  uiiid 
type.     With  bilateral   embolism,  convulsions  are  rarely  absent.      They 
an*  due  to  the  extensive  :nuemia  that  is  suddenly   induced.      Transieftt 
deliruim  may  ncconipaiiy  nn  attack  of  embolism. 

Differential   Diagnosis. — From  cerebral  apoplesii  the   diagnosis     ^^ 
often  dillicult.      Embolism  is  to  be  diagnosed  chiefly  by  the  absence  *>' 
profound  coma  (although  there  are  frequent  exceptions  to  this  rule),  tii*^* 
absence  of  premonitory  symptoms,  the  fact  that  any  age  may  be  attackec/. 
the  freciucnt   coexistence  of  a  valvular  lesion  of  the  heart,  or  possibly 
of  an  aururism  of  the  aorta  or  the  carotid  artery,  the  predisposition  of 
the  right  side  of  the  Ixxly  to  paralysis,  the  simultaneous  development 
of  aphasia,  and  the  slow   improvement   in  the  paralysis,  provided  it  re- 
mains well  established  on  the  fourth  dav  after  the  attack. 
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From  cerebral  th  roniboarig  tlie  diagnosis  is  leas  d  i  llitui  i t.  The  Hudcltm- 
of  the  onset,  tbe  ra|nd  develupmeiit  (if  aphasiji  and  ritjht  Lemiplef^irt, 
^liQtiiiee  of  ]*rodnniiul  symptoms,  tbe  prebt?uce  of  valvular  defect  of 
»  lieiirt ,  the  absence  of  atheroiuatuus  changes  in  the  vessels,  or  of  any 
f  tic  well-known  excitini^  cnu>e>*  of  thrombosis,  the  retention  of  con- 
sciousness (more  or  lens  complete)  during  the  attack  oJ'  piirrdysis,  and 
the  i^bseDce  of  suppuration  of  the  ear,  epistaxis,  circumscribed  cedema 
of  tli«  frontal  or  mastoid  regions,  are  the  ehief  diajirnostic  points  of 
eruUolism      These  jKiints  are  contrasted  on  j^>age  22T, 

Prognosis, — The  danger  of  rapid  cerebral  softening  and  [jossibly  of 
€_-f  f*s  renders  tlie  profriios^is  somewhat  grave  as  regards  complete 
ox'ery,  pro  v  ivied  the  para  lysis  does  not  disiippear  to  a  great  extent 
wit  ill  ti  forty-eight  hoars  after  the  attack.  If  a  large  vessel  be  occluded, 
oc»Ili^t.€ral  circulation  may  be  established  ni|)idly.  The  persistence  of 
^B*4i  symptoms  is  another  omen  of  evil  iui[iort.  It  must  not  be  for- 
tt4.'ti  that  the  exoiting  cause  remains  and  sutme<|Uent  attacks  may  be 
lK*f-ted. 

Treatment, — The  sympttmis   umst  l)e  treated   aj^  they  arise.     The 

titini  must  be  kept  fpiiet,  and  all  na-ntal  a<'tivity  avoided  for  several 

<?lifti.       Stimulants   and    digitidir*    are   only    indicated    when    collapse 

atens.     The  faradic  current  will  u&ually  tend  to  partuilJy  relieve  the 

ytia,  in  caao  it  persists  after  the  third  week, 

Al^OAHIA, 
This  subject  has  been  discnsHi*d  at  some  length  in  a  previous  chapter 
^6).      The  reader  is   rttt*rri'<i   to    the    remarks   already    made  rela- 
to  the  signihcauce  of  this  syinptoui,  and  its  l)earing  upon  cerebral 
ilixatiou, 
^lotar  Aphasiu  is  one  of  the  most  coinrntm  symptc*»ns  of  cerebral 
*^*Hilisin^ although  it  occurs  often  in  (Miunection  with  ana:»mia  IVom  i»ther 
*,and  also  Ixom  lesions  of  a  destructive  character.    It  seems  proper 
n^rerore  to  consider  its  clinical  significance  again  in  this  connection, 
great  stress  cannot  be  laid   upon  the  fact  that  motor  aphasia  is  not 
IPM.Iiognomonje  of  emboli?*ni.     It  may  occur  in  connection  with  eerebral 
I  ^'*tt^>rrUage  and  many  otlier  diseases  of  the  brain. 

It  should  lie  i'ememl>ered  also  that  aphasia  may  l>e  due  either  to  an 

*^»%ljiHty  to  properly  eoiirdinate  the  muscles  id'  articulation  (which  are 

ji<^Vvriied  to  a  nmrked  degree  by  the  centre  of  Broca),  or  to  a  loss  of 

^^tnory*  of  articulate  sounds  <ir  their  symbols.     Shouhl  the  meaning  of 

'^P^m  language    Ix*    lost,  the  lesion   is  probably   situated   in   the  first 

**^poral  convolution,  and  not  in  the  centre  of   Hroca;   provided   the 

P^^»ent  can  articulate  perfeetly,  as  can   Ite  determined  by   having  the 

1**ieta  re^ieat  single  test-words,  aiul  in  other  vvnyn.     (See  page  (54.) 
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Among  the  aphasic-Hymptoiu  group  may  be  mentioned  the  conditions 
known  as  "aphasia,"  "alexia,"  "amimia,"  "apraxia,"  "asymbolia," 
*' agraphia,"  and   "paraphasia."     Thus,  disturbances   of  speech   (true  , 

aphasia)  nuiy  be  associated  with  an  inability  to  read  (alexia)^  to  make  ^ 

appropriate  gestures  (amimia)^  to  recognize  objects  in  common  use  ^^ 
(a2>raxia),  to  sign  the  name  {a symbolid)^  to  write  or  copy  (agraphia),  ^  ^ 
and  to  properly  select  words  (parajjhasia). 

Tlie  term  "  apraxia  "  lias  been  employed  by  some  authors  to  cover  -,^  ^j. 
a  chiss  of  cases  where  by  disease  of  the  cortical  centres  of  sight  the^^^^ 
patient  has  been  rendered  psychically  blind,  not  to  the  meaning  of  wofds.  .<&«« 
but  to  the  most  familiar  objects  and  their  uses.      8ueh  ])atients,  atleK  ^^>;. 
being  disrobed  and  having  their  clothing  returned  to  them,  have  bcev^^/j 
known  to  require  instruction  as  to  what  uses  to  put  each  garment  U~-z:m). 
The  most  common  objects  about  them  are  apt  to  be  regarded  as  thin^^BfB 
unknown  by  such  subjects. 

The  lack  of  power  to  express  the  psychical  states  by  means  czzDf 
irestures  has  been  ilrsignated  "  anumia,''^    The  power  of  appreciating  ttzae 
meaning  of  gestures  made  b}'  others  may  coexist  with  the  loss  of  pow  ^ft=*ir 
<m  the   ]>art  of  the   patient  to   personally  execute  ai)propriate  minm  ^c; 
interpretations  of  thought. 

Whenever  motor  aphasia  is  clearly  dependent  upon  cerebral  emL^-^-^- 
lism  or  general  cerebral  anaemia,  etlbrts  should  l)e  made  to  relieve  t-^^^-^ 
vascular  disturbance  (as  far  as  is  possible),  and  to  treat  the  coexistL  a  i*  ? 
symptoms.  Such  steps  will  be  discussed  in  connection  with  cerel>iK — ^ 
auicmia. 

Clinically,  however,  we  often  encounter  motor  or  sensory  aph»-^^^w 
in  connection  with  circumscribed  lesions,  such  as  depressed  bone,mer»S^  n- 
geal  or  cerebral  hemorrhage,  suppuration  after  an  injury  to  the  slwi-^  /^. 
cerebral  softeninij,  tumors,  ete..  as  well  as  a  symptom  of  embolism. 

Under  such  circninstances  the  (luestion  of  mechanical  relief  by    t  ^<* 
trephine  has  to  be  considereil. 

There  is  a  safe  rule  to  follow  whenever  the  use  of  the  trephine    -'''• 
suggested,  viz.,  A?furr  ^0  emjdoif  it  icheii  st'tisorij  paralysis  coeaiats  xcr^'^ 
motor  pnratifi^is.or  irhrn  tht'.  mntitr  paralyaii^  exists  on  the  side  of  the  hof^ij 
corrrsiiondinf/  to  fhr  probable  seat  of  th(^  ceret)ral  lesioti. 

The  reasons  for  this  rule  arc  self-evident.  The  coexistence  of  motor 
and  sensory  paralysis  indicates  a  lesion  that  is  either  too  extensive  or 
deeply  seated  (although  it  may  possibly  be  cortical  in  character)  to  U* 
benefited  by  the  removal  of  a  small  button  of  bone.  Again,  the  develojH 
ment  of  paralysis  .ipon  the  same  side  as  a  cerebral  lesion  justifies  a 
doubt,  to  say  the  least,  regarding  the  hemisphere  of  the  brain  which  has 
been  injured. 

1'hose  cases  known  as  word-deafness  and  ivord-blindness,  where  the 
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mo^^ciry  of  gpokeii  words  or  of  written  characters  han  been  effaced  by  a 
cerc^kirtd  lemon,  ai'e  now  better  understood  than  in  tlie  past.     We  have 

njfE^s^ju  in  iR'lieve  that  the  memories  uf  sounds  are  stored  in  the  cells  of 
titc*  tlr8t  teni|Hinil  convolutions,  and  those  of  niglit  in  thone  of  the  occi[H* 
t»  I  l«j|»e8.  We  alno  know  thai  after  n  lesion  of  these  ^yri  hai^  ellnccd  pagt 
ni«^»vxa«)ric<J!t  new  ones  inuy  l>e  often  acquired  and  rt'tmned,  f>rovided  that 
all  ^-^C  the  cells  of  tJie  affected  ^ynin  are  not  actually  destroyed.  Hence 
^^s^  l^i^ive  come  to  h^nrn  that  patients  alllieted  with  :i|»hasia  »d"  the  «n»nt'sie 
t>"l-»«*  (p.  ftS)  can  1a*  Hl<jwiy  taught  in  some  cases  the  meaning  of  sounds* 
*»^^      casea  of  word-blind nesa  tliosc  of  symbols,  in  spite  of  the  fact  tiiat 


sssaciAirm  r^cr 
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lo  aoeur  j>  J  relations  of  the  v;triait'-  ,ic(5  to  each  other. 

T|ie|^)^i  i  thU  diagram  h.xs  been  c<  67. 


tlm 


mnemorie**  of  J*ueh  have  l»een  mechanically  etfaced.     The  cortical  cells 

^^*^iated  with  the  auditory  nerves  or  with  the  eyes  must  be  deveioped 

^^'^r  in  respect  to  their  functional  attainments,  as  if  the  patient  were  an 

*^lit.     Words  must  be  repeated  aj^ain  and  airaiu,  until  tlie  patient  i-an 

^"^'^tn  them  in  memory  and  pronounce  them  properly,  in  case  of'*  word- 

^^^'^  rness/' and  after  the  clevelopment  of  **  word-blindncs«^ ''  the  patient 

^^^*t  sometimes  la*  tan^ht  tlie  letters  and  numerals  in  the  same  way  as 

^-^Uild  is  instructed.     The  tests  f<ir  these  conditions  have  been  given  in 


^ 


'^«  preceding  sectinn  (p.  183). 
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In  cases  where  uxyrd-dea/ness  As  suspected  to  exist  it  is  well  to  test 
the  patient  by  instructing  him  to  do  certain  simple  things,  such,  for 
example,  as  putting  out  the  tongue,  pointing  to  selected  objects  in  the 
room,  shaking  hands,  passing  common  objects  to  some  third  party,  etc. 
It  is  particularly  important  that  no  sign  or  gesture  should  be  employed 
while  making  swAi  tests  as  will  serve  to  aid  the  patient  in  discerning 
the  meaning  of  any  of  the  requests  made  as  a  means  of  determining 
the  integrity  of  the  cortical  centres  of  hearing. 

Embolimi  of  the  left  middle  cerebral  artery  is  perhaps  the  most 
frequent  cause  of  true  motor  aphasia,  because  the  same  vessels  which 
nourish  the  motor  speech-centre  supply  also  most  of  the  motor  centres 
in  the  two  central  convolutions.  A  right  hemiplegia  is  commonly 
observed  in  connection  with  aphasia  (when  due  to  embolism). 

Agraphia^  like  aphasia,  may  be  of  the  ataxic  or  amnesic  types.  Wh  fl- 
ever  the  sight  and  hearing  centres  are  impaired,  copying  from  sight  or 
dictation  will  be  rendered  impossible,  because  centres  which  contro*  the 
muscles  employed  in  writing  lack  the  necessary  stimulus  to  perform  *acL 
coordinated  movements. 

When  the  coordinating  centre  of  the  muscles  of  speech  is  perma- 
nently impaired  by  a  lesion  of  the  vessels  or  brain-tissue,  the  prospect 
of  a  return  of  the  normal  power  of  articulation  is  not,  in  my  experience, 
encouraging,  although  great  improvement  may  sometimes  occur  (pos- 
sibly by  the  aid  of  the  homologous  centre  in  the  uninjured  hemisphere). 

The  guides  that  are  employed  to-day  in  trephining  for  the  special 
centres  of  the  cerebral  cortex  have  been  given  elsewhere  (p.  49). 

My  friend  and  late  colleague  Prof.  Wni.  U.  Thompson,  of  New 
York,  has  lately  published  a  very  interesting  case  of  word-blindness 
which  came  under  his  ])ersonal  observation.  I  take  the  liberty  of 
quoting  his  record  of  this  case  in  full : — 

"On   May   I.  ISHi,  1  was  called  to  one  of  my  staled  patients,  a  lady  of  about  sixty 
years  of  age.  whom   I  found  naturally  anxious  about  a  peculiar  experience  which  ha*! 
befallen  her.     The  ])revious  afternoon  she  harl  taken  a  long  ride  in  her  carriage  to  Green- 
wood Cemetery,  to  visit  the  grave  of  her  only  son,  who  died  three  years  before,  of  phthiaiJ^. 
She  said  that  she  had  enjoyed  the  ride.  an<l  <lid  nc^t  feel  particularly  fatigued  by  it,  butou 
returning  home  i^egan  to  experience  a  sensation  of  unusual  weariness.     She  exerted  her- 
self, however,  then,  before  going  down  to  dinner,  to  write  an  advertisement  t-o  come  out  tu 
the  morning  paper  for  a  servant -girl.     She  was  surprised,  however,  to  find  that  for  Bom<- 
unaccountable  reason  she  could  not  word  the  advertisement  to  suit  her.  and  after  tearing 
up  some  five  or  six  such  written  attompt>^  she  was  obliged  to  ask  her  sister  to  write  th<f 
notice  for  her.     Soon  afterward,  while  at  the' dinner-table,  a  severe  pain  set  in  at  the 
upper  portion  of  the  left  temple,  which  continued  to  increase  until  it  obliged  her  to  retire 
to  her  room,  and  not  long  afterward,  to  bed.     This  pain  persisted  through  the  night,  but 
did  not  prevent  her  from  having  a  fair  amount  of  ^leep.     She  rose  at  her  customary  hour 
in  the  morning,  and  but  for  the  persistence  of  the  same  }»ain,  though  in  less  degree  than  on 
ihe  <-vening  before,  she  would  not  have  noticed  anything  unusual  about  herself,  had  it  not 
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been  for  the  arrival,  soon  after  breakfast,  of  an  applicant  in  answer  to  her  advertisement. 
Upon  the  girl  handing  her  some  written  recommendations  the  lady  found  herself  unable 
to  make  anything  out  of  either  one  of  them,  and  had  to  call  her  sister  in,  who  then  read 
them  without  diflSculty.  Soon  another  girl  came  in,  and  my  patient  experienced  just  the 
same  difficulty  in  attempting  to  read  her  references.  She  said  that  her  first  thought  was 
that  something  was  wrong  with  her  eyes,  but  on  looking  around  the  room  and  inspecting 
a  number  of  small  articles  minutely  she  was  satisfied  that  nhe  could  see  and  distinguish 
objects  as  well  as  ever.  The  moment,  however,  that  she  turned  to  the  writing,  while  she 
knew  that  she  could  see  the  written  characters  as  well  as  she  could  see  worsted  work,  yet 
not  a  single  letter  conveyed  any  idea  to  her  mind  of  its  character  or  meaning.  She  there- 
upon took  up  a  newspaper,  and  at  once  recognized  that  something  peculiar  had  happened 
to  her,  for  she  was  totally  unable  to  read  a  word  in  it.  The  separate  letters  could  be  seen, 
but  an  indescribable  blur,  as  she  thought,  rendered  it  all  indistinguishable ;  whereupon  I 
was  sent  for  to  explain  the  difficulty. 

"  I  was  much  interested,  of  courso,  in  the  patient'.s  story,  for  nothing  could  have  been 
better  described  or  expressed  in  words.  There  was  neither  hesitancy  nor  thickness  in  her 
articulation,  nor  confusion  in  diction  or  thought,  but,  on  tho  contrary,  she  detailed  her  case 
with  a  peculiarly  good  choice  of  terms.  '  What  is  it,  doctor,  that  makes  that  newspaper  so 
illegible  to  me?  I  see  that  there  are  wonis  there,  but  I  am  wholly  unable  to  tell  what 
they  are.'  were  some  of  her  remarks.  At  first  I  directed  my  questions  so  as  to  avoid 
increasing  her  alarm  and  excitement,  and  in  time  found  that  she  had  not  experienced 
another  symptom  except  the  above-mentioned  pain  and  her  inability  to  read  or  write. 
She  felt  no  numbness  or  tingling,  either  in  the  face  or  extremities,  nor  any  loss  of  power, 
her  grasp  being  the  same  as  usual  in  each  hand,  while  no  ditference  was  perceptible  to  her 
between  either  of  the  lower  extremities  in  walking.  The  use  of  the  hands  for  sewing, 
buttoning,  or  tying,  and  for  holding  a  pencil  for  writing  .<*eemed  as  good  as  ever.  There 
was  no  difference  observable  in  the  vision  of  the  two  eyoH. — no  specks,  nor  mists,  nor 
colored  images;  no  marked  difference  in  hearing  on  either  sid*-.  nor  any  other  symptoms 
referable  to  the  ears:  and  there  was  no  dizziness  w^hatever.  The  face  showed  no  distor- 
tion, either  when  the  patient  was  speaking  or  laughing.  Examination  of  the  radials 
showed  them  to  be  hard  and  tortuous,  and  the  pulse  was  of  high  tension  and  slightly 
quickened.  I  may  remark  here  that  a  brother  of  the  patient,  a  few  years  her  senior,  had 
a  slight  hemiplegic  attack,  with  aphasia,  some  soven  years  ago,  from  which,  however,  he 
has  quite  recovered. 

"  At  my  first  visit  I  Was  soon  obliged  to  desist  from  experimenting  with  my  patient's 
inability  to  recognize  written  or  printed  words  or  figures;  for  the  plainer  this  strange  dis- 
abilty  became  to  her  by  my  tests  the  more  she  wius  inclined  to  become  distressed  by  it 
and  to  press  for  an  explanation,  so  that  I  feared  the  effects  of  excitement  upon  her  cere- 
bral circulation.  At  my  visit  the  next  day  the  pain  in  the  temple  still  persisted,  and  was 
uniformly  described  as  running  along  a  line  which  corresponded  to  the  temporo-parietal 
Nnture.  Some  days  afterward  it  was  noticeable  that  she  occasionally  miscalled  words,  of 
which,  however,  she  immediately  corrected  herself.  On  cautiously  testing  her  again.  I 
found  that  her  word-blindness  at  the  end  of  the  week  was  complete.  The  large.-^t  letters, 
like  the  heading  of  the  New  York  Herald,  and  figures  were  a.s  unrecognized  by  her.  when 
se[*arately  pointed  out,  as  the  smallest.  With  the  exception,  however,  just  mentioned,  her 
spoken  language  was  that  of  a  well-educated  woman  who  had  learned  to  express  herself 
fluently  and  well. 

'*  Her  recovery  from  this  condition  began  in  about  two  weeks  and  progressed  gradu- 
ally until  in  three  months  she  could  both  read  and  write,  especially  the  latter,  with 
tolerable  facility.     When  she  began  to  write  again,  however,  it  was  in  a  very  small  hand ; 
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bnt  in  time  she  qnit«  recovered  her  ordinary  handwriting.    Since  then  she  has  shown, 
little  or  no  change,  except  a  marked  increase  of  restlesAness  and  impatience.    She  novr 
writ«8  all  her  own  letters,  but  says  that,  whereas  she  used  to  be  a  good  correspondent,  th<^ 
task  of  answering  letters  has  become  very  irksome.     Reading,  however,  she  finds  mojr^ 
difficult  than  writing,  for  slie  can  read  aloud  only  slowly;  while  reading  to  herself,  sb.  ^ 
says,  soon  fatigues  her." 

Differential  Diagnosis. — The  following  table  is  quoted  with  som^ 
modifications  in  this  connection  from  the  third  edition  of  tlie  author''^ 
work  upon  "  Surpcal  Diagnosis  '': — 

GLOSSO-LABIO-LARYNGEAL 
APHASIA.  PARALYSIS. 

(Ducheitne's  Disease.) 
Eakly  Symptoms. 

The  loss  of  sjieech  in  usually  pudden  and  Patient  notices  a  slight  impediment  i' 

only  partially  complete.  Fpceoh  early  in  the  disease,  or  a  tendency  " 

The   lips  are  under  perfect  control   and       in  the  lij»s  to  separate  and  remain  ajiart. 
do  not  tend  to  separate. 

Dkolijtition. 


Swallowing  w  not  iuterfennl  with. 


Swallowing  is  imperfectly  performed  lat< 
on  in  the  disease. 

The  palate  becomes  affected,  and  attempr 
at  .^wallowing  induce  symptoms  of  Strang 
hit  ion. 

Face. 

Saliva  dribbles  constantly  from  the  monti 
in  the  advanced  stages  of  the  disease;  an 
the  face  is  altered  by  the  attitude  of  the  jai 
and  the  separation  of  the  lips. 

Spkkch. 
In  the  a^i./K' or '•  mo^or"  7.'ariffy,  speech  The  lingual  and  dental  consonantjt 


The  face  is  normal  in  expression. 


is  impaired  in  a  variety  of  ways  (page  (34) 
In  the  amnciic  or  'se?isori/"  vanity,  Bonn 
form  of  memorv  of  words 


jn^ty, 
svml)ols  is  lr»s! 


first  pronounced  with  diflSculty,  and,  lai 

on  the  labials. 


Mastication. 

Mastication  is  performed  as  in  health.  The  food  accumulates  in  the  cheek  dur 

eating,  as  the  tongue  cannot  control 
bolus  properly. 

Respiration. 


-.-he 


Respiration  is  not  affected. 


The  voice  is  normal. 


Respiration  becomes  impaired,  from  p» 
vsis  of  the  muscles  necessary  to  that 
The  patient  often  cannot  cough  or  bre-a 
deejdy. 


Voice. 

Phonation  becomes  impossible  when    ^-^^ 
larvnx  is  i^aralvzed. 


No  atro})l 
throughout  the  disease 


Atrophic  CHAN(iKs. 
han^es  in   muscles   occur  As  the  disease  tends  to  extend  into  th^ 


spinal  cord  and  involve  the  cells  of  its  gr3/ 
matter,  symptoms  of  muscular  atrophy  (f^ 
velop. 


hypebj:mia  of  the  bhain  axi>  its  coverings. 
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The  ntiht  *%iff  of  ibe  ho*ly  is  os^ually  ren-  Motor  paralysis  i»  not  d©v«>lnp<Hi  a?  a 

''«?ftd    hemiplegic,  wlioti   m©  apbasiu  w  of      rwsull  of  the  sninal  chi*ng«?8.     The  pi^iK'Qt 

'^'e  mou>r  vaiK^ty      Thw  U  espeoally  ifue      heconieK   utiahlf   to   walk,  how<.*ver,  an  a 

^^A*i  ^jslioltts  tjxwta  aa  it«  cauit«.         '  result  uf  ^enpiul  debiljiy  aod  the  atro|>by 

of  the  muscles. 


Memory. 

^'*  ^  memory  laay  be  itnpatred,  in  the  arn- 
a«^jt»  -^wiety '  in  redpecl  t^i  words,  figures, 
oret^i-j  looses,  famiuar  objects  and  their 


U^«!» 


^5*turcsf.  etc 


The  memory  of  wf>rd^  in  intact,  but  tb*» 
ability  to  use  tlie  tongue  and  lifi*  interferee 
with  iirticulati^  8|»6«cfj, 


t>«j 


IJkmentia. 


3HiUa  (H'ldum,  if  ever,  oicure. 


In  exct^ptional  caaes,  'lementia  develops 
late  \M  th(i  disease 


Sipnptomjf  m   Cbmmi/it. 

BoUi  may  be  aa$iOAiat«d  witti  itnpairment  of  tbe  normal  osq  of  Uie  iongiie. 
fioUi  may  b«  at«ociat«d  witli  deiectP  of  8]i<eedt. 

Prognosis  and  Treatment.^Thc  Munition,  courBc,  and  Rtnt-rity  of 

^*^        aihiif»rmHl  couditiooH  de^fribt^cl  under  tbe  gt^nt'nU   head  c»f  a|itmKiiL 

^t*^^nd  to  a  great  extent  upon  the  exciting  cnuwe  and  its  i*xact  Beat.     In 

*^     flrst  sec^tion  of  tins  work,  the  localiziition  of  the  lesifjii  atid  tin*  com- 

P*Ac^r^^^if^Hj4  niQat  frequeutly  encountered  in  eoinieetiou  with  nphasin  have 

^^"^B^  quite  fully  dmeiissefL     To  tbewe  pagew  the  reader  is  referred. 

The  treatment  of   the  viirk>us   lesions  whirli  mjty  indnee  aphasia 
**^^     l*e  discusned  lat«T,  under  tlie  hejidw  of  cerehnd  heinorrhasze,  tumors, 
'^^^f^i^^uijj^^  abscess,  etc.     Some  points  relative  to  the  treatment  of  cere- 
embolism  anil  thrombosis  have  already  Ijeen  given, 

H\TEILEMU    UF  THE  BRAIN   AND   ITS   COVERINGS. 


i«r,^l 


Contrary  to  opinions  of  the  past,*  it  is  now  quite  well  determined 
■^^  the  quantity^  of  blooil  within  the  cavity  of  the  skull  may  tidmit  of 
*^**i  ation  and  Ik*  increased   under  eertain  eireninMtanees  to  an  alniurmal 
^^*»ut,  constituting  the  condition  known  as  cerebral  hypenemia.f 

Two  forms  are  commonly  recognized,— the  active  and  passive.    Both 
^^.^^  tie  general  or  localized. 

'^ The  experiment*  of  KelMe  le<l  him  tts  ileny  that  the  ciTebnil  clretibiMMii  could  be 
'■^^^  %rd  by  blecdlnjET,  the  llcrutioii  of  veiiit,  *?to. 

1^  Bnrrowtii,  I>undcr«,  Knr^maul  and  Tt^niurr^  Jolly,  LeyduQ,  AckBranantif  and  Knttanii 

^'^'^i  dtunoaiUitraUHl  thai  the  vi**w  uf  KeUic  wiiisi  untcnabJe. 

I  The  functions  of  the  ctrthfo-ttpimtl  Jtuid  wi^re  Imp+irfet'ily  understood  iintfl  Mag-ijinlle, 

*^*'*5et,  and  Ecker  brought  Ihmii  to  Iljrht.     The  perivutcular  lymph  apace*  unqacHtionably 

/^^"^•♦alfo  !n  tbe  Impertectly  understoo*!  iiu'f'bmjl*ini  l>y  whlvh  thcs  oertbraj  ein  ulatjnn  ii* 

'S'^Uated.     Maiai^len  believes  thai  the  Unjntid  (/hind  plays  an  lai|H>rtaiiLpartui  preventing 

^^'•'dliientlnTi  of  Vtic  cerebral  vesM'ls.—a  oonclufilon    that   If   MiMaliied   by  a^  high  au 

^^ortty  a*  CUiyon,     The  thyroid  tobr*  Inn^onie  tnrjrid  timl  Muollfii  4up1u|*'  exeeai*lve  muft- 

^^\Hf  tizeixtM'i  atid  overeoaieM  (by  comprecmiug  tUc  carotid  aru<rie»)  the  danger  of  »snou9 

**•*»#■»<?«  of  the  brain. 
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hi  the  active  varietyttho  tdood-vessels  are  filiated  and  (although  the 
amount  of  blood  is  |>roportioiiateiy  inoreaBed)  the  current  is  veiT  rapid. 
In  the  panHtrt'  forni,  the  !*l(HHl-veHseJrt  a,re  dilated  and  the  amount  of  blood 
is  alfto  |iro|)orti*»niitely  increased,  bnt  the  current  is  slower  than  normiil. 

The  term  **eerel»ral  consjestiun  "  in  properly  applied  to  the  lattc»r 
variety  only,  in  Bpite  of  th:3  fuet  that  authorities  of  note  sometimes 
employ  it  when  f*peakinj^  of  hoth  foniLs, 

Some  nenrologista  have  attempted  to  classify  cerebral  hypera?mift  on 
a  basis  of  its  sym|>tomatolo^y*  Aiidral  speaks  of  eight  varieties^,  Jind 
HarniiM did  of  six.  These  have  been  tlesio^nated  Ivy  the  terms  *'  apoplectic/' 
"  pjH'alytie,'*  "convulsive/'  *' man iaeal/'  etc.,  in  ^n-eord  with  the  most 
prominent  of  the  B^^^nptoms  exhibited. 

Morbid  Anatomy. — Grvnt  variations  in  the  intensity  of  cerebral  and 
me n  i  n  ^^ eii  1  h  \  |  le r a-  in  i  a  ii  re  o I >se r v  e  d . 

If  the  condition  be  of  the  general  tHiriety^  In  contradistinction  to 
local  hypenemia,  the  vessels  will  be  found  to  be  engorj^ed  and  tho  mem- 
branes  altered  in  their  color.  Some  of  the  cerebral  convolutions  nmy  be 
slifrhtly  compressed  and  flattemnL  Finally,  hemorrhagic  points  luay  be 
tk»teeted  both  in  the  gray  and  wldte  fiuhstaiice  of  the  brain  on  section. 
In  stimc  cases,  coagnia  of  bhiod  may  be  <letected  in  both  the  arteries  and 
sinuses. 

Vhronir  hyperstmia  is  recognized  cUieJly  by  a  thickening  and  opaeitv 
of  the  membranes  and  marked  dilatation  of  the  vessels.  The  cerebellar 
meninges  are  eommoTdy  more  vascuhir  thjin  those  of  the  anterior  por- 
tions of  the  brain*  In  some  insane  patients,  the  cortex  may  assume  a 
browiush  and  pigmented  condition. 

Ltnalhed  atfaa  of  hiipersemia  are  oecasiojially  observed.  Tlies^^ 
sometinies  coexist  witli  embolism  or  throialM*sis.  The  basal  gujjgtia 
(corpus  striatum  and  optic  thalamus)  occasionally  exhibit  isolated  am* 
gcstions. 

It  is  not  uncommon  to  meet  an  increase  in  the  snbarachnoideati  fluid 
and  distension  of  the  choroid  plexusesj  in  connection  with  cerebral  coii- 
gestiun.  Moreover,  particles  of  ha^matin  may  often  be  found  in  contact 
with  the  blood-vessels,  and  miliary  aneuriHms  are  liable  to  be  Ibuml, 

Etiology. ^^ In  a  general  way  it  may  lie  stated  that  the  Bo-calle<l 
** active**  form  of  cerebrnl  hypera^mia  is  dependent  upon  any  cause  that 
tends  to  increase  the  arterial  supply  of  the  brain  or  its  eoveringa  withoat 
Interfering  with  the  venous  return  from  the  vessels  within  the  skull,  and 
that  th^  **  passive'  variety  resiUts  from  defective  venous  return,  irre- 
spective of  the  arterial  supyily  This  axiom  is  not  strictly  true  tl)  dl 
cases  ^  because  the  passive  form  may  ♦  level  op  as  a  secondary  result  of  the 
active;  but  it  will  hold  good  in  the  mnjurity  of  eases  and  prove  of  assist- 
iince  ot\en  in  diagnosis. 
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Thi  Active  Variety  (cerebral  flifxion), — A  hcatM  ntmoatph^fre  i» 
ofWii  n  factor  m  the  ilevelo(>im?nt  <»f  the  active  variety.  The  |iaA8ive 
fonn,  on  the  other  hand,  is  more  frequent  in  extremely  eoUl  weather,  as 
sodtmned  by  the  observations  of  And  ml  and  llamuiond;  but  uohl  may 
induce  either  variety. 

An  mcreaited  hearths  action  (at*  in  the  case  fif  fevers*,  mental  excite- 
intfiit,  aevere  phynical  exertion,  and  cardiac  iiypertrophy)  may  be  an 
important  factor  in  (iroducini?  the  active  c»r  ** fluxion ary  "'  type. 

Apiin,  the  cerebral  aiterirn  may  joo«8*»8k  ivvol  vmlh:  so  that  they 
yield  t^  an  inrreaftc^I  pressure  of  blood  sooner  than  the  rest  of  tlie 
artttrial  system,  thus  causing  what  is  termed  a  'Tush  tif  blood  to  the 

As  a  fourth  factor,  incrrmsed  lateral  pressure  within  the  carofidg 
may  be  mentioned.  Thin  oceurH  in  connection  with  ecuiatriction  of  the 
thoracic  or  aUlominal  aorta,  or  compression  of  the  abdominal  aorta  by 
distended  inte^tine^  or  abdomiiuil  tnmors.  and  of  the  thoracic  portion 
of  that  ve«ftel  by  mediastinal  growths,  emphysema,  etc.  The  ettect  of 
oold  npon  the  surfaeu  of  the  bod^s  which  eheckB  the  determination  of 
blood  to  the  skin  antJ  drives  an  excess  of  blood  to  the  viscera,  nuiy  also 
be  evidenced  in  the  cerebral  vessels. 

Agiiin,  vaso'imdor  paralygis  may  induce  active  cerebral  hypera^mia. 
An  excels  of  alcohol,  indidijence  in  some  drugs,  mnhu'ial  poiHoninij,  pro. 
longed  mental  labor,  and  emotional  excitement  miiy  alno  lead  to  this 
oondftion*  Opium-e<ateri9  and  drunkards  have  chronic  cerebral  hyi>©r- 
aemia,  as  a  rule. 

Fmaliy,  cerebral  atrophy  may  poJisibly  be  associated  with  that  form 
of  cerebral  by peraf nua  which  is  occasiotially  encountered  during  con- 
T*le-scence  from  severe  attacks  of  illncBs. 

Tub  1*A8sive  V^akikty  (rerehral  coiuje^ttion)  muat  of  necessity  depend 
to  a  great  extent  npon  cati.^^es  tiiat  interfere  with  the  return  of  blood  from 
the  cerebral  sinuses.  Among  these  conditions  the  follow iujur  nuiy  bti 
prominently  mentioned  :— 

1.  Vomjrregnioti  of  the  Jtajulars, — This  may  be  induced  by  wearing 
of  tight  clothing  around  the  neck,  enlargement  of  the  thyroid  or  the 
Ijniipluittc  gbindH,  new  growths  in  the  neck,  or  by  strangulation,  etc* 

2.  ,(  iJepChdenl  J^onifion  of  the  Head. — Acrobats  are  not  infrequently 
atiaekcHl  with  cereliral  congestion*  Any  hibor  i>erformed  with  the  head 
down,  or  witli  the  l>ody  in  a  stooping  posture,  may  induce  it.  Attacks 
llftv«  been  brought  about  by  t^trainiug  at  stool  or  the  Inittoning  of  the  shoes. 

E.  Viol^rd  Exptralori/  Efforts, — Playing  upon  wind  instruments, 
nevere  imrox^nima  of  coughing,  etc.,  tend  to  prevent  the  entrance  of  blood 
into  the  chest,  iu»cl  thus  to  force  too  mnch  blood  into  the  general  cireula- 
Uon.     Such  acts  may  prove  an  exciting  cause  of  this  condition. 

lii 
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4.  Valvular  Dineati**  of  the  Heart, — Whrti  vjilvular  cK-fect  ex»t<i  ^sg^^-^ 
the  mitral  or  nnrtie  cirifices,  siillicient  liy|x^rtropby  of  the  auricle  ^^cz^r 
ventricle  luii^^  bt^  <itn  eluiieel  t«»  comi>ensiitc  for  the  delicieucv.  lu  tb^  %  * 
caBe  the  orpin  exhibits  no  miirkfKl  impairment  of  its  funclion;  b'^crs.  ^ 
when  the  coni|>en)*jitiori  is  di^proportionitte  to  the  valvnhir  lesion. '^c-^^** 
return  of  blood  from  the  heiut  in  seriouHly  interfered  with.  Under  jaiwrn^^li 
cireumstaneei^  anything  thjit  tends  to  over-excite  or  we^iken  the  he«-:at"^^ 
action  prodneef^  niurked  eerehnd  disturlmnees. 

5,  8yiaptums  uf  rt'rrhrai  congestion  are  occasionally  developcs^i       ^j 
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Fig,  76— DtAGKAM  of  a  TRAwsvauss  Vioitical  Skction  oi*  Tim  luirt  Cf»""  ^^  '    H^i^i, 

SfHttRK^   SHnwiNG  TMtt   ARTRJtJAt,    D(5>r¥<lbUTlO».        (Modlficti    slightly   fr.  \,j 

],  nnt?ri«  ^unifying  in  ihe  pia,  and  >endini;  uff  c«rtic*U  nmd  mcOiilfary  b^  ny 

mailer  of  conex  ; -<,   curpus   calloiutn :    4,   caviiy   of  ihe  vcniriclc,  fi,  t„ ....... ^    ....^.can; 

e^  &,  ^'\  memben  of  lenticular  nucleus  urtJicdcr)  j  ".  internal  c^fij^ulc  ;  N.  »eptua)  ;  k,  oprjc 
cnlasm  :  10«  arteries  fruin  circle  of  Wjllb^  t^tding  Itranche*  to  ba^al  giiuiglia  ;  1U  iimvoltk 
t]un»  uf  Island  tjf  Reil.    12.  clauftlnuti. 

the  result  of  plethora^  eui'sed  liy  excess  in  editing  or  drinkin*;.     It 
questionable  to  my  mind  il'tliis  form  is  not  always  aHSoeuited  witU  so. -- 
organic  cluuigeH  in  the  r»rterii's,^prfibiiMy  t»f  the  athenunatous  type. 

i>.  rfniisteitt  Anxirfy  or  Emotiotful  E,rritrmi'TfL—Th\s  i.s  perhaps  i^ 
most  common  and  potent  of  all  the  etiolo^cal  faetors  of  cerebral  coa^ri" 
tion.  The  proionofi-d  aetivity  of  tlie  l>rajn  pnitraets  the  deterniinati- 
of  blood  to  the  heutl  ( whic-h  it*  requiniU'  t*»  maintain  that  activity  )  l»eyoi 
itn  proper  limits.  The  eontinned  uver-dit*tension  of  the  eerebraJ  vesnt 
causes  the  coats  to  lose  their  contractility,  and  t!ms  active  hyj>era*tu^  ^■ 
(which   at  first  existed)    heeomes  j»as»ive.      Exafnf^les   of    the    markt^**" 
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^^Wt^ot  of  tsuiotioQs  U|>on  the  cireuhition  of  tlie  heatl  arc  well  exhibited  in 
^^■^    t-argid  fiioe  of  anger,  the  Lliish  of  sliairn',  nm\  tht*  pallor  oC  fear. 
^^T  T.  Et/t*^lrairt    (li-uiii    uii    uiK-orrt't'leil    n^rraetivo  terror  nr  imperfect 

^ad(j  ^m^tment  of  the  ocular  muscles)  often  tond«  to  excite  ami  ti»  mjiintain 
.f>«j^*§^  jve  cerebral  hypera^min.  This,  in  iny  uxi>erience,  iw  a  vitv  eommon 
f  gt  ■  1  -^,.. 

^H  Symptoms. — The  !nanifest;vtiona  of  the  active  ami  |Kis8ive  varieties 

(WB  V?'  J  markedly.     Smue  author^,  describe  the  «y  mptumatology  of  cerebral 

lA  ^^stioti  as  capable  of  being  divided  into  two  stagen^ — those  of  active 

^^B^^^nemia  conHtlttiting  the  firsthand  those  of  passive  hyprrmmia  the 

nd.    It  seems  to  me  illogical,  iilthoiigh  perhaps  it  is  cHnienlly  true  iit 

5^^Ttain  proportion  <»f  cases. 

Tlie  active  form  is  an  independent  condition.     It  may  be  tnmsient ; 

1      iH  not  invariably  followed   hy  the  passive  varietu     It  in,  moreover, 

i**tly  if  not  eicchmively  eiieoiintereil  in  those  BubjeetB  that  have  siitfered 

kM-m^  prolonged  anxiety,  emotiouiil  excitenjeut.  ui-  mental  strain  that  we 
^^T  llie  twi>  n^  consecutive  stages. 
Ualton  first  called  attention  to  tlie  ntility  of  an  examination  of  the 
-  a  «ti  f^f  the  ear  as  a  ntejins  of  determining  the  existence  of  cerebral  con- 
K^^«*l:»ign,  ami  Hammond  and  Uousa  have  used  it  as  n  <?uide  to  the  con- 
1^**1  on  of  the  intracranial  circulation  ia  their  experiments  with  the 
^*^^^^w^»al  admiiiiwtnition  of  (piinine.  I  have  had  reason  in  several 
' '^***^imnees  to  acknowknlge  tlie  utility  of  thi«  step.  It  is  necessary  iu 
I  *****-*:m^  eases  to  clear  the  ear  of  wax  befoi*e  the  drum  can  be  utilized  for 
^■^i^.  purpose.  The  tympannin  will  be  congested  over  the  handle  of  the 
^^^  I  tins  and  be  pink  iu  color  when  cerebral  hypent^mia  exists. 

SYMPToMg  op  TBK  ACTIVE  Vahikty. — ^The  cause  of  the  hypenemia 
modifv  the  sym|itoms  in   each  individual  case.     There  is   a  wide- 
ad  error  (ollen  injurions  to  the  patient)  that  all  cerebral  disturbjitices 
^«^h  cannot  be  traced  to  some  detinite  cause  must  be  dependent  upon 
l>enemlft  or  amemiji  of  the  brain  or  it«  coveringSt     That  this  is  an 
'<-»r  ii*  proven  ei>nclnsively  by  the  fact  that  the  quality  of  the  blood  as 
ii  a«  iu  quantity  may  exert  an  intluenee  upon  the  cerebral  functionp 
*  olialcally  observed  in  fevers,  poisoning  by  alcoljob  drugs,  etc.) t  and 
"^'t.  a  general  overheating  of  the   body  may  produce  the  symptfuns  of 
*'Htroke  withfiul   actual    exposure   to    the   sun's  rays.     The   cerehnd 
rH;ra»mia  which  accompanies  alcoholism,  for  exami)le,  plays  probably 
^  Hn  insignifleant  part  in  the  develojiment  of  the  symptoms  uf  that 
'^'lition,  provided  the  use  of  alcohol  has  been  hmg  continued. 

The  symptoms  of  cerebral  hyperfemia  may  l>e  classllied  under  two 
■^»,  viz. T  those  dependent  npon  cerebral  irritativn  and  those  indicative 
^erebra  I  fiff  t rt'HifWj) . 
Under  the  former,  the  following   may    l>e   prominently  mentioned.* 
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1,  headache,  wliich  may  be  more  or  less  severe  and   accompanied   by 
throbbing  ;  2,  an  increased  sensitiveness  to  light  or  sound ;  3,  abnormai 
phenomena  connected  with  the  special  senses,  such  as  sparks  before  the 
eyes,  buzzing  in  the  ears,  formication  in  the  limbs,  and  ill-defined  pains ; 
4,  motory  symptoms,  such  as  restlessness,  vertigo,  muscular  startings, 
gnashing  of  the  teeth,  vomiting,  convulsions,  etc. ;  6,  disturbance  of  the 
psychical  functions,  such  as  hallucinations,  illusions,  delusions,  melan- 
cholia, etc.;    fi,  persistent  insomnia,  which  is  perhaps  more  marked  than 
any  symptom  in  most  cases;  and  7,  a  loss  of  control  over  the  emotions. 
These  patients  are  apt  to  talk  a  great  deal,  and  to  exhibit  other  mani- 
festations of  mental  exaltation. 

The  effects  of  cerebral  depresaion  may  be  indicated  by  any  of  the 
following  symptoms  :  1,  insensitiveuess  to  external  irritation,  such  as 
bright  light,  loud  noises,  etc. ;  2,  an  altered  condition  of  the  pupils; 
sluggishness  of  the  intellectual  faculties ;  4,  slowness  of  muscul 
movements,  which  may  go  on  to  paresis  or  paralysis ;  6,  marked  somt^o- 
lence,  possibly  deepening  into  conui;  and  6,  slowing  and  deepening  <^^ 
the  breathing,  which  ma}''  become  stertorous. 

In  all  eases,  the  symptoms  are  increased  bj-  the  recumbent  posti**^' 
by  deep  inspirations,  and  by  stimulants. 

All  possible  combinations  of  the  symptoms  of  either  of  the   *"^^ 
varieties  described  may  be  encountered  in  any  individual  case.     Som^    ^^ 
the  more  important  deserve  special  mention. 

Insomnia  is  a  very  common  83'mj)tom  of  cerebral  irritation.  If  bI^^^P 
is  not  actually  prevented,  it  is  liable  to  be  markedly  disturbed  by  T^^'^^ 
dreams  and  fails  to  refresh  the  ))atient. 

JJeadarhe  and  throbbing  in  the  head  is  a  very  constant  sympt-^^^  ^^ 
The  pain  may  be  either  of  a  dull,  aching  character,  or  extremely  sev^^  ^^ 
It  is  gretitly  aggravated  by  stooping,  deep  inspirations,  or  muscular  .^•-'^ 
mental  exertion.     Stimulants  usually  increase  it.     In  many  cases  c^=^^-*°* 
pression  of  the  rarotids  relieves  it. 

Prolonged  mental  efforts  bring  about  a  confusion  of  intellect  ea  M-'^^^' 
in  many  cases.  This  is  particularly  noticeable  when  mental  exerc^  ^** 
requiring  concentration,  such  as  adding  up  columns  of  figures,  soh^ '•^  ^^ 
of  mathematical  problems,  reading  of  philosophical  works,  etc.,  ^^"* 
attempted.  To  this  symptom  may  sometimes  be  superadded  delusic^^'**' 
illusions,  hallucinati<^ns,  uielancholia,  morbid  fears,  and  a  loss  of  e"^^^ 
tional  control. 

Verti(/o  is  a  very  constant  and  important  symptom.     It  may  b^ 
severe  as  to  prevent  the  patient  from  attending  to  his  business.     It  nci^^' 
furthermore,  be  associated  with  unnatural  sensations  in  the  head,suct^  ^ 
a  sense  of  constriction,  a  snapping  noise,  an  encircling  band,  a  bum/'*^ 
sensation,  etc. 
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oiory  sijmpttfma  ure  wometiiues  oontiiKHl  U*  one  i^iik%  \nii  this  ii^ 
«  the  case,  PiUt^Hm  or  iictiiHi  paraly^i.s  ^t>iiiutime!*  develo|>8 
\y  in  an  arm  ur  leg,  or  both.  AH  of  the  limbs  ar©  sinuUtaueouf^ly 
in  ran*  caHi^e*,  Couvulsivc  twitfbing»  may  develop  in  the  museles 
(•«»  an<l  liiubs.  The  heiirt  in  linbk"  to  exhibit  a  uuirked  aceeleni- 
frtuiueiioy  at  its  inmls  alter  sli|iht  exertion,  awd  to  develop 
of  pnlpiUition.  This  is  independent  of  any  organic  lesion, 
\m  attributed  to  cerebral  distnr banco.  Ket*piration  injiy  become 
y  distnrk'd  when  the  heart  becomei*  unduly  exciterj,  Aphaeiia 
imes  developed,  either  independently  of  or  in  conjunction  with 
a  of  the  limbd.  It  ia  usually  transient.  Convuisions  may  occur 
Iviinced  rttaires  of  eerebnil  hypertt-iaiu.  They  differ  from  those 
ii»y  in  tlie  absence  of  an  aura  and  the  epileptic  cry. 
fxatfvhivai  Hifmidoms  are  t^onietitueH  prominent.  A  gradual 
may  develop  in  some  eases,  aceoni  pun  led  with  puin  in  the  head  and 
pupils.  Again,  mania  may  occur,  with  active  delirium  and  a 
ry  to  nctn  of  violence.  The«e  atate»,  however,  are  preceded  in 
nc  by  siome  of  the  premonitory  symptoms  that  have  been  [mc- 

u  me  ruled. 

PToMei  or  TUB  PASSIVE  V^AftiETY. — The  symptoms  of  irritation 

marked  in  this  form  th^ui  tlu>se  of  cerebral  depressioD.    Althontjh 

OKc  enumeratetl    in    previous  pajjtes  may  oecur  in  the  pas?^ive 

Well  as  in  the  active,  it  is  more  common  to  meet  with  somno- 

!y  instead  of  insomnia,  and  to  find  all  the  irritative  symptonw 

inate. 

henever  the  conirestion  is  attended  with  an  vxudntUm  of  tftrum 

liable  to  encounter  paralysis,  convulsions,  deep  coma,  mania«*al 

,  or  npliasia.     This  form  ot  hypera?mia  is  moi-e  liable  to  serous 

n  than  the  active,  lunl  is  therefore  u  more  serious  clisease. 

'assivt?  cerebral  hypenemia  is  particularly  prone  to  puss  into  that 

khere  alarminj^  symptoms  a[)|icar.     It  is  not  uncommonly  fatal. 

cjtses  it  induces  a  condition  of  liofly  tliat  is  diagnosed  with  difli- 

m  apoplexy. 

amviiitdoftH  dev4»lop,  they  are  generally  of  longer  duration  than 
active  hy|»er£Bmia,  and  are  followed  by  a  more  |)rofound  ntupor. 
ne  may  be  severely  bitten.  The  lit  may  be  followed  by  pamlysis. 
d  api»ears  to  nulfer  mpiii  deterioration  after  tile  convulsive 
evelop. 

;never   mania   ensues    the    patient  seldom   exhibits  as  active 
in  the  previous  form  of  cerebral  hyperffimia^  nor  are  acts  of 
common. 
phihalmosco|>6  will  usually  show  a  nmrked  turgescence  of  the 
m  in  this  form  of  cerebral  hyi>era^mia. 


em 
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phosphorus.     I   linve  used  Warburg's  tincture  with  excellent  eflfects  in 
doses  of  from  one  to  two  drachms  after  each  meal. 

In  regard  to  quinine,  I  have  tried  the  hydrobroraic  acid  with  good 
results  in  combination.  It  undoubtedly  relieves  the  unpleasant  hesA- 
symptoms  of  the  quinine. 

Phosphorus  should  be  given,  when  indicated,  in  doses  varying  from 
one-fiftieth  to  one-hundredth  of  a  grain.  It  may  be  administered  either 
in  an  emulsion,  a  capsule,  a  pill  (by  the  aid  of  resin),  or  in  the  form  of 
the  phosphide  of  zinc. 

Arsenious  acid  is  highly  recommended,  in  doses  of  one-fiftieth  of  a 
grain,  as  a  su])stitute  for  other  arsenical  preparations.  My  experience 
with  it  is  too  limited  as  yet  to  enable  me  to  form  any  positive  conclusion 
regarding  it. 

Dyspeptic  sym])toms  should  be  treated  by  keeping  the  bowels  open 
and  the  ronfiirued  use  af  hot  water  as  a  brorraye^  a  gobletful  being 
drank  out'  hour  and  a-half  before  each  meal,  with  the  temperature  as 
high  as  it  can  be  borne  (110--150'- ).  Twenty  minutes  may  be  consumed 
in  sipping  a  gobiet-full  when  necessary. 

Irrespective  of  dyspeptic  symptoms,  I  have  been  in  the  habit,  how- 
ever, of  recommending   this   treatment   to   nearly   all  of  my  nervous 
[)atients.     Its  elfects  have  proven  quite  remarkable  in  my  hands.    It 
increases  downward  peristalsis,  which  warm  water  does  not  (as  the  latter 
is  an  emetic) ;  it  stimulates  the  secretion  of  urine, and  alters  its  character 
with  great  rapidity ;  it  produces  a  gentle  perspiration  after  drinking  it, 
and  a  sense  of  warmth  in  the  skin;  it  relieves  dyspeptic  symptoms  better 
than  charcoal  and  ])ismuth,  if  continued  long  enough;  finally,  it  seems 
to  act   upon  the  fsynipnthetic   system  (j^robMbly  b}'  atfecting  the  solar 
plexus),  as  is  shown  by  the  relief  of  most  forms  of  local  hypera^raia.  It 
must  be  taken,  however,  with  nl»sohite  regularity,  one  hour  and  a-half 
l)efore  every  meal,  so  as  to  get  the  effect  of  the  hent  and  to  wash  out  the 
stomach  before  the  ingestion  of  food.     A  little  lemon  or  flavoring  of  a'O' 
kind  may  be  added,  if  the  taste  is  disagreeable;  although  patients  soon 
learn  to  crave  it  without  such  additions.     Carlsbad  salts  may  be  added 
to  the  morning  dose,  if  constipation  exists.      In  some  cases  it  becomes 
necessary  to  restrict  certain  articles  of  food  during  the  hot-water  trea^' 
nient.      1    have   })u])lished    the   nu-thods   employed    by   me   in  full  in  * 
brochure*  upon  the  subject,  to  which  the  reader  is  referred. 

In  the  PASSIVE  varikty  of  cerebral  hypera^mia  the  indications  for 
treatment  are  to  increase  the  heart's  power  and  assist  the  venous  return 
from  the  cerebral  sinuses. 

Stimulants  are  strongly  indicated,  therefore,  in  many  cases,  in  con- 
Junction  with  the  other  methods  of  treatment  i)reviously  suggested  to 
*N.  Y.  Mid.  Jonr.,  October  1(5,  1884. 
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^KflJeTe  the  congc^tioLi  of  tin?  vt^ssels.  AleohoU  siUpburir  etlR*r  (hy 
^Rt/i;ii:ition  or  the  Btoinzteh),  carboiiiite  of  ammonia^  and  illi;it;ilis  may  be 
^BtiploytHl  often  with  marked  liuuefit. 

^P  Tlie  ImbiU  of  the  |mtieiit  flbould  Iwi  controlled,  pnjvidtd  tlint  execiscfi 
or  «iiy  kiud  exist,  am!  are  tlimtirbt  to  be  iiijurioirs.     Tobiicf!o,  ti^a. coffee, 

Eau^u, «t<'.,  may  be  factors  botb  Lii  the  cunsuti^jn  and  porslstrrn c  uV  tbe 
M^itriil  congestion. 
©tR'cess  in  treatment  of  ptissive  cerebral  b\  pura-iuiu   wUi   depend 
Lc*lly  ii|>oii  tbo  removal  of  the  ex<uting  ean.se  id'  tiie  eiindition.     It 
^liotild  be  coupled  with  aueh  ad  vice  as  to  exercise,  mental  work,  bflthinL^ 
Ling,  drinking,  etc.,  as  will  tend  to  prevent  its  return  l)y  ]>romating  a 
srtd  iniprovemetit  in  health* 
^tntic  insulation  and  a  fimLllade  of  sparks  to  the  spine  seem  to  give 
I  patients  relief.     I  often  employ  the  iiml>rella-head-i*Ie«»trode  iu  the?^c 
with  Batihfiietory  results.     The  stntic  maebine  used  mnst  be  Hidli- 
Illy  powerful  (when  this  is  em|iloyed)  to  generato  large  quantities  of 
nciiy. 

akj:mia  of  the  buaix  and  its  memmianes. 

Kiissmnul,  Donders,  and  Tenner  Imve  oliserved  the  phenomena  of 

^rki**i  eerebnil  amemia  through  a  ghisd  plate  inserted  in  the  skull  of 

*init4ls;    and  N<>thna;£rl.  Loven,  Mayer,  and   Pribam,  and  many  others 

^^"e  proven  the  possibility  of  artitieially  produeing  it.     These  facts  are 

i^titioned  because,  for  a  time^  the  existence  of  this  condition  as  a  clis- 

^^n*'t  dtHease  was  denied.     Cereliral  aniemia  may  be  loeulized  or  general. 

*  ■^*^  bitti^r  in  the  most  common  variety.     The  symfiti^mn  of  this  enudition 

**^  fiiodified  (I)  by  the  variety  and  (2)  by  the  method  of  its  development 

^(^li*.'thiT  Hiidden  or  gradual),  irrespective  of  its  intensity. 

Morbid  Anatomy. --The  meningeal  vessels  are  itsuiUly  nearly  empty  ; 

Is^Uhoiigh,  m  some  eases,  meningeal  hyperiemia  may  coexist  with  cerebral 

lMm*ruia,     The   pia   usually  contains   some    serum    in    its    meshes.    Tlie 

l^»*duUarT  substance  of  the  brain  is  of  a  dull,  white  color, and  presents  on 

l**'etion  few.  if  any,  vascular  s|iots.     The  masses  of  gray  sulistance  are 

Ipoorly  di«jined  in  their  outline,  in  sas^ittnl  or  transverse  sections  of  the 

l^^niij.    They  are  dryer  and   firmer  than   normal,  in  case  the  aniemia  has 

niited  for  some  time,  or  when  it  exists  in  connection  with  genend 

nia  or  ehlorosis. 

In  cotineetion  with  partial  cerebral  antemia  it  is  common  to  lind  the 

t  areas  niarkedh  h^'iK''*^'^^*^*^'-     This  hypera'mia  may  oec*iisionnlly 

I  iii-'i  in  parts  somewhat  removed  from  the  an»vmie  territorv.     Il  is 

t4ioxtn*asive  arterial  tension  in  the  vessels  whose  supply  t«  not  inter- 

kl  vntb, 

[if  the  condition  of  cerebral  aniemia  has  been  devclo|K»d  as  a  result 
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of  localized  pressure  (as  in  the  case  of  cerebral  tumors,  large  extravas 
tions  of  blood,  encephalitis,  etc.)  the  convolutions  of  the  braiu  may  I 
flattened  or  otherwise  distorted. 

According  to  the  researches  of  Golgi,  in  all  forms  of  cerebral  an»m 
the  perivascular  spaces  are  enlarged,  even  if  oidenia  l)e  present. 

Etiology. — The  causes  of  this  condition,  when  widely  ditfused  < 
partial,  can  be  classitied  under  several  heads,  as  follow: — 

1.  2'hose  Cau^ng  a  Diminution  of  the  Space  Within  the  Skull. — Und 
this  head  may  be  mentioned  all  forms  of  exudation,  new  growths,  ai 
blood  extnivasationa.  Tumors  and  blood  extravasations  tend  to  produ< 
definitely  localized  pressure  upon  the  adjacent  areas  of  the  brain.  Ex 
diitions  (when  very  extensive)  may  result  in  a  more  diffused  pressui 
The  brain  may  be  more  or  less  distorted  in  its  outlines  from  all  of  the 
causes. 

2.  Com})7*€s»ion  or  Obstruction  of  the  Arteries  that  Supply  if  re  Bra 
with  Blood. — Under  this  head  come  embolism,  thrombosis,  ligation, aiie 
rism,  pressure  of  new  growths  upon  the  vessels,  etc.  Fortunately  for  HI 
the  ''circle  of  Willis"  allows  of  a  collateral  circulation  in  case  of  ligatit 
or  other  causes  of  obstruction  to  the  vessels  of  one  side  of  the  net- 
Ligation  of  both  carotids  or  a  severe  loss  of  blood  from  any  large  artery ' 
vein  is  followed  invariably  by  the  symptoms  of  general  cerebral  amemi 

The  circle  of  Willis  uutpiestionably  prevents  in  the  majority  of  su 
jects  general  cortical  amemia  of  one  hemisphere,  in  case  of  ligation  > 
the* carotid  or  other  obstruction  to  its  calibre.  But  it  is  questionable 
the  bas:il  gjinglia  are  not  more  liablo  to  ischjemia  from  such  causes  thji 
the  cortex.  The  Miiiistomosos  are  less  frecpient  in  these  gray  nuclei  tli,M 
upon  the  surihce  of  the  cerebrum,  and  sometimes  the  branches  of  tl 
circle  of  Willis  are  impervious  or  im})erfectly  developed.  Ehriuan 
found  a])out  20  per  cent,  of  cases  (selected  at  random)  to  exhibit  defect 
in  the  vessels  mentioned. 

3.  Overload imj  of  Other  Onjans  vith  BIffod. — Severe  catharsis,  o? 
tensive  dry  cuppiiiji,  nn  cMifeobled  heart  s  action,  and  simple  gravity  nui 
induce  cerebral  aua'inia.  As  an  illustration  of  the  last  cause,  conv: 
lesiHMits  from  protracted  levers  or  debilitating  diseases  often  faint  wlu' 
they  attempt  to  sit  up. 

4.  Dirert  Abstract  inn  of  Bhtod  from  the  Brain. — In  case  of  asovei 
hemorrhage  from  some  vi'sscl  of  the  trunk  or  extremities,  the  braiu 
rendere<l  aniemic  early. 

I  have  witnessed  in  a  few  instances  the  most  i)rofound  symptoms 
cerebral  anaemia  in  connection  with  severe  ej)istaxis,  metrorrhagia,  inti 
tinal  hemorrhage,  and  after  an  operation  for  luemorrhoids.     Theap])lit 
tion  of  Junod's  boot  may  deprive  the  brain  of  its  lilood,  and  thus  indii 
Cerebral  aniemia  mechanicallv. 
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5*   Poverty  of  the  Blood. — In  this  ca»e  the  amomit  of  the  blood 

wiikxia  the  ut?rt?brnJ  vesHelj!»  mny  be  iioriual,  and  Ktill  the  brain  be  una^mio 

^*i*cr«i.use  the  quaJity  of  I  lit;  blood  Tails  to  proixTl^'  noiiritili  it.     Exam  pled 

of  t;.iii«  are  encountered  in  bottle-fed  babies^  and  in  connection  with  the 

A*%-«^Ti»,  leukaemia,  chbiroHi**,  ttil>erciiloi^is,  malarial  ciichexiat  prolonged 

/Acrt^aLAUon,  cbronic  &ui>pumtion,  starvations  etc, 

(i.  Va^io-motor  Ihsturbance, — Strong  and  sudden  emotions^  shook, 
C€?f-^*liral  concuj^siun,  eleLarie  Htimulatiuii  of  the  8\nijmthKiL'  chords,  etc., 
i^Tiis  MH)i  infrequently  followed  by  wymptomh  of  cerebral  auienna,  such  an 
|iaj.l<^r,  vertigij,  insiensibUity  of  some  of  the  special  weuses,  and  a  weak- 
n«s»«^  ijf  the  action  of  tlie  heart. 

Symptoms.— It  h  iniporUmt  but  not  always  tin  i*i\sy  matter  to  diag- 

O'^^fc.^  cerel»ral  tuia»mia  from  tbe  condition  of  cerebml  l»y|»era^mia.     Not 

oiil^y-  is  tliia  discrimination  important  from  ri  scientific  stiuHlfirHTit,  but  the 

tttfe     of  the  patient  may  l>c  imperilletl  by  an  error  in  diagnosiH  (e^jteeially 

^^  »^Km^ fancy)  U'cause  tlui  trc^atmeni  of  tlie  two  eonditioiiw  is  directly  ojiponed. 

SiicUlen  cerebral  ana*inia  ]»niduecH  symptoms  that  dilfer  from  tho^e 

**^    ^ lie  form  which  is  yjraduallv  developed.     In  the  former  a  **  fainting 

"'^  **     is  produced.     An  attack  of  this  character  usuallv  besrins  with  dizzi- 

■*«?^*^^a  8enKe  of  impaired  vision,  and  a  loss  of  the  normal  uppreeiation  of 

•^**  ia^  o  ry  imp  re shi  on  s *     T  h  e  pa t i en  1 1  Hr-eonJ  en  i  n ca  pa  bl  e  o  f  v  ( » h  ni  t  a  ry  ra  o  v c- 

lvi€«B~i  t» gradually  sinkn  to  the  {ground  ami  loses  consciousnc<?s.     The  pupils 

*^«il«%.^e^^e  faee  lK»comeH  pale,  the  re«*pirations  are  slow  twid  shallow,  and 

®**Kfat»paem8  of  the  niuacle.^  occur,     iiradually  the  patient  regains  con- 

^^•i<:»miiim>}^s,  and  tbe  other  Bymptoms  glowly  di»ap|>e»r.     In  rare  cases, 

■**-*'^^* ever,  death  ensues  willuiut  a  return  of  cfJUseiouHuess, 

In  infants^  cerebral  anaemia  in  liiible  to  he  confounded  with  acute 

^>*«1  ^iK'ephaJuH,      The   idiild   irt   restless   and    cupricious;    losses   aJtout, 

^^'^-a^heii  the  teeth,  and  cries  out  in  sleep.    The  faee  is  often  flushed  in  tlie 

****»"l^*  stagv^s,  but  tends  to  become  pale.     The  tem^ierature  nml  pulse  may 

*^      luercajfied.     Sleep  is  interrupted   hy  attacks  of  crying  in   many  in- 

®^^^^»^ce8.     Twitchings  of  the  lindis  and  even  convulsions  are  liable  to  be 

^••^^^cHoped.     The  fontttuclle  isdei>reHsed,     Later  in  the  attack  the  patienl 

^*^*^*'»ine*i  innen^iiblo  to  light,  noises,  or  objects  held  liefore  the  eyes ;  the 

'^y^^llds  remain  half  closefl;  the  pu|>ils,  which  were  Cfuitracled  in  the  early 

•^lai:**,  now  l>ecome  dilate<l ;  the  pidse  flutters  and  is  irreguhir;  the  respirn- 

^>w%  grow**  shallow^  noiny,  and  infrequent ;  the  sphincters  are  nc»t  con- 

^Tr^f  l^j.  j^jj^i  ^^»,ith  comes  at  hist,  precinled  by  conqjhHe  coma.     Strabis- 

**^*^*i  unci  rigidity  of  the  muscli*»  at  the  nape  of  the  neck  may  oeeaftionally 

^^  *>l»»i'r%'ed  during  the  attack. 

Ill  older  patientH  the  symptoms  of  gratlnal  development  of  cerebral 
^*^***nna  differ  (1)  with  the  variety  jjresent — genera!  or  partial — anci  (2) 
^^th  the  severity  (so  to  speak)  (if  tile  aiuemia. 
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The  more  prominent  signs  of  the  general  variety  are  headache,  ver- 
tigo, nausea,  dimness  of  vision,  and  fainting  or  convulsive  attacks. 
Muscular  weakness,  drowsiness,  flashes  of  light  before  the  eyes,  roarings 
in  the  ears,  a  dread  of  mental  or  j)hysical  eflTort,  tremor  after  exercise, 
and  mental  confusion  may  precede  the  attacks  of  syncojw  or  convulsions. 

The  partial  variety  is  commonly  due  to  tumors,  anlema,  embolism, 
or  thrombosis.  The  symptoms  will  vary  with  the  area  of  the  brain  tliat 
is  rendered  ana?mic.  Motor  paralysis  (monoplegia  or  hemipl^ia)  may 
follow  if  the  cortex  of  the  "  motor  area  "  of  the  cerebrum  is  deprived  of  its 
nutrition.  Again,  aphasia  may  he  the  result  of  anaemia  of  the  base  of  the 
third  frontal  convolution,  the  island  of  Reil,  or  the  adjacent  medullary 
substance.  Vision  may  l>e  impaired  if  the  cortex  of  the  occipital  convo- 
lutions are  affecttHl  or  the  other  mass  of  gray  matter  with  which  the 
optic  fibres  are  known  to  be  jissociatod.  Finally  hearing  or  smell  may  l« 
impaired  byaniemia  of  the  tem])oral  IoIkjs,  and  tactile  sensibility  mayl*? 
impaired  if  the  pariet^d  cortex  be  deprived  of  its  normal  blood-supply. 
Fig.  5  will  enable  the  reader  to  apprecia(c'  the  grounds  for  these  stete- 
ments.  Some  of  the  more  important  points  in  cerebral  localization  viU 
be  discussed  later,  chiefl}'  in  connection  with  cerebral  hemorrhage. 

Delirium  and  hallucinations  are  not  infrequentl}'  observetl  in  con- 
nection with  cerebral  anaemia.  Occasionally  the  delirium  may  assumes 
maniacal  type.  In  other  instances  melancholia  may  be  a  prominent 
sym])tom. 

Nothnagel  states  that  smell  and  taste  are  never  affected  in  cases  of 
cerebral  anaemia.  My  own  experience  leads  me  to  doubt  the  accuracy 
of  this  statement.  It  is  more  common  to  obsen-e  symptoms  refend»le 
to  the  optic  and  acoustic  apparatus,  Imt  hyperosmia  and  hypcrgeusia 
liave  been  present  in  some  cases  that  have  lailen  un<ler  my  observation. 

Differential  Diagnosis. — The  disease's  most  liable  to  be  confountW 
with  general  cerebral  aiueniia  are  cerebral  hyperjcmiaand  hydrocephalus. 

From  rerebrcil  ht//)erfrmia  the  diagnosis  is  often  difficult.  The  a])- 
parent  cause  is  an  important  factor  in  the  discrimination.  Moreover,  the 
pallor  of  the  face,  the  fainting  attacks,  the  dimness  of  vision,  and  drow- 
siness  are  characteristic  of  anicmia.  The  oi)htiialmoscope  may  enable 
the  physician  to  detect  anjvmia  of  the  retinal  vessels.  The  vertigo  of 
aniemia  is  diminished  by  a  recumbent  posture,  and  increased  by  stand- 
ing. Finally,  the  ettW-ts  of  stimulants  and  the  inhalation  of  a  few  droi>s 
of  the  nitrite*  of  aniyl  will  1n»  niarke<lly  l)eneficial  in  anjvmia,  while  such 
agents  will  increase  the  symptoms  of  congestion. 

From  hi/drocrphalufi  the  diagnosis  is  to  be  made  by  the  absence  of  a 
history  of  tuberculosis  in  the  parents,  the  presence  of  some  of  the  ex- 
citing causes  of  aujemia,  and  the  age  of  the  subject.  There  is  probablv 
little  ditference  in  the  two  diseases,  as  far  as  the  condition  of  the   cere- 
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bral  vessels  is  concerned.  The  tubereuhir  deposit  at  the  base  of  the 
brain  in  hydrocephalus  undoubtedly  produces  most  of  its  effects  by 
pressure  upon  the  cerebral  vessels. 

Prognosis. — In  adults,  the  prognosis  in  cerebral  antemia  is  favorable 
if  we  are  able  to  relieve  the  exciting  cause.  In  children,  cerebral  aniemia 
may  prove  fatal  if  following  an  exhausting  diarrhoia,  marasmus,  or 
debility.  Kussmaul  states  that  when  the  pupils  have  become  dilated 
a  return  of  the  mobilit}'^  is  a  favorable  omen. 

Treatment. — The  indications  for  trcatniciit  vary  with  the  exciting 
cau8e.  Stimulants  and  the  inhalation  of  from  four  to  eight  drops  of  the 
nitrite  of  amyl  three  times  a  day  by  an  adult  will  generally  cause  a  rapid 
improvement  in  the  symptoms  after  the  cause  has  been  removed.  Alco- 
holic liquors  should  be  given  in  small  doses,  and  repeated  frequently  till 
the  heart-power  is  increased  and  the  symptoms  show  improvement. 
They  should  not  be  pushed  Iwyond  reasonable  limits.  The  diffusible 
stimulants  are  only  advisable  when  a  rapid  effect  is  sought  for,  or  when 
alcohol  disagrees  with  the  patient.  Opium  ti^nds  to  increase  the  flow  of 
blood  to  the  head ;  hence  it  is  sometimes  very  happ}'  in  its  eflects  when 
administered  in  one-<iu:irter-grain  doses  three  times  a  day  for  a  few  weeks. 

When  anaemia  of  the  blood  exists,  iron  and  some  of  the  bitter  tonics 
are  of  great  benefit.  If  hemorrhage  has  buen  a  factor  in  the  case,  the 
recumbent  posture  should  be  maintained  rigorously  until  the  patient  has 
regained  strength  and  manufactured  blood  to  till  the  depleted  vessels. 
Tying  the  arms  and  legs  after  a  serious  hemorrhage,  in  order  to  force 
the  blood  to  the  head,  may  sometimes  be  demanded.  Raising  the  foot 
of  the  IkkI,  upon  which  the  patient  is  lying,  upon  two  chairs  will  also 
help  to  determine  blood  to  the  bruin.  In  obstetric  practice,  this 
manoeuvre  is  often  employed  to  arrest  the  brain  symptoms  after  flooding. 

During  convalescence,  restrictions  regarding  excessive  physical  or 
mental  exercise  should  be  placed  uj>on  the  patient.  All  forms  of  excite- 
ment should  be  avoided.  I  have  twice  known  insanity  to  follow  emotional 
excitement,  after  this  condition  of  ciTeln'al  ananuia  has  existed  to  marked 
degree. 

The  advisability  of  employing  galvanism,  although  sustained  by 
Hammond  and  other  authorities  of  note,  is  to  my  mind  (]ut^stionable. 
Personally,  I  have  seldom  observed  any  decidedly  beneficial  effects 
from  its  use.  Whenever  it  is  employed,  the  current  should,  as  a  rule,  bt» 
an  extremely  mild  one.  and  the  duration  of  its  employment  short.  I 
^eatly  prefer  static  insulation,  followed  by  sparks  to  the  nape  of  the 
neck,  when  such  applications  are  feasible. 

Finally, care  in  regulating  the  diet  and  the  functions  of  the  abdominal 
organs  is  very  essential  to  a  complete  recovery.  I  would  again  urge 
here  the  use  of  the  hot-water  treatment,  which  I  have  described  on  a 
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previous  page  in  diseimsiiiir  cerehnil  hyperrt»mia.     Any  fonu  of  disturtfc- 
iilice  of  the  circulattu-y  iiiiiuirutus   seems  ta  bo  luotlified  and  genemlL^- 
improved  by  the  action   of  heat  njjon  the  sohir  plexun.     The  treatmtmLmX* 
of  the  most  important  symptom  of  jmrtial  cerebral  antemia  (aphakia)  h^^a^^^*^ 
been  t-onj^idered  under  the  treatment  of  eerebral  eml^oiism. 

CEltEBlUL   HEMORRHAGE. 

The  lihujd-vesseis  uf  the  meninges  or  of  the  bniin  nonietimes  rupt^^-  "^^ 
and  thus  allow  of  an  e8cape  of  blood  into  adjaeent  structure. 

If  the  extravahrttion   be  uu'iiitigeid,  its  eli'eets  are  exerte*!  ehi«^^^ 
upon   the   gray   matter  of  the  ei^nvoiutions   (the  cerebral  i^rtt'it). 
within  the  suhstanue  of  tlie  uerebrum.  tracts  of  fibres  are  torn  across         * 
the  eseapinj^  blood.,  and  are  thus  deim rated  from  their  eonneetlun  ^*^  ^* 
the  eortieal  eells. 

Intra-cerebral    hemorrhatcert    may    exert    preM»nre-erteet»    upon       '^^ 
ventricles,  in  case  tl»e  blood  fiiiln  to  i-nter  these  cavities,  and  thus  cr^^^^^"* 
a  more  or  less  complete  obHirnctioh   to  the  ingress  and  eirress  of     '^-^ 
eerebro-spiunl  tin  id, 

Because  the  8ym[>toms  of  (jressure  upon  the  diflerent  parts  of  '•^^  ^ 
brain  are  observed  in  patienu  atilicted  with  tumors,  depressed  bc:»^^^^ 
abscess,  and  extensive  exudatitm.  as  well  as  in  conneetiou  with  henca  '^*- 
rhasre,  any  remarks  made  in  reference  ro  the  hicalizntion  <»f  l>loodH' 1  ^^^--^ 
applies  as  w^ill  to  many  of  these  conditions. 

Morbid    Anatomy.-  — The    middle   meningeal    artery    18    the    ism^^^^ 
frequent  stmitx*  id'  surlaee  hemorrhaife — -the  extravasation  that  tH?c?»-^^ 
in  connection  witlj  piichymenin*?itis  being  exchided  from  this  head,  a^^ 
is  of  intlamnisitory  origin.     This  vesKcl  of  the  bniin  is  particularly  \\m^ 
to  he  involved  in  direct  injuries  t(*  the  eninial  vault.     Its  area  of  di*'* 
bntion  to  the  meninges  corresponds  approximately  to  that  portion  of  ^ 
cerebral  t-ortcx  wliich  cont{Uns  the  motor  centres  (see  Fi^.  5).       For  t>  ^ 
reason  the  l>lood  extra vasated  from  thnt  vessel  is  particularly  prone 
preHs  upon  the  motor  eon  volutions  beneath.     Actnal  damage  may 
<li>ne  to  these  cortical  cenlrcs  if  the  blood  escapes  in  HutHcient  quuntit  * 
to  impair  the  strnc*tnral  integrity  of  parts  iH'neiith  the  clot.     Otherwi' 
the  cortex  is  rendered  simply  amemic  at  the  seat  of  pressure.     It  m^*— - 
regain  its  function,  in  such  a  ease,  when  the  pressure  is  relieve<l  by  tJ*"^ 
use  of  trephine  or  the  gradnal  absorption  of  the  clot. 

Structural  changes  in  the  motor  convolution  are  almost  invambljT" 
followed  by  a  tfcscending  schuumii  of  those  Hbres  that  are  anatomieally 
associated  with  the  eortieal  cells  destroyed.  This  sclerosis  can  often  be 
traced  into  tlie  substance  of  the  spinal  cord.  In  this  way  the  motor 
function  of  Tiirck^s  columns  and  of  the  crossed  pvramidal  trncts  in  the 
spinal  cord  (Fig.  2^)  has  In-en  estalilislied  l>eyond  dispute. 
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allowing  simple  dhigniin  will  possibly  aid  thf  reader  rn  mtt8U*r- 

lore  evHsential  {itintomiciil  facts  thiit  pt*rtain  to  motor  pnnilysis 

origin.     It  h  designed  purely  for  the  purpose  of  teaching, 

not  he  construed  a>»  a  repn^sentatioti  of  the  parts  in  their 

Bttlou>^  tM  eaili  i»thiT: — 


mw 


<^^ 


ICW^EL  OF  BMt£ 
OF  ClAEARAL 


FTBMES 


OlAGHAM    li|UlUNIU>    KV    THtl   ALTHOtl   IX)   iLLUaTKATIt    IIIK     £yritCT»  OF    COICTlLAl, 
ANtI   MoN-CURTICAL   LlS>tOlNS  OP  TUB  CtKKliWVM. 

Jl  be  pere*Mved   that  thi*  motor  einivoititionf^   of  the  cortex 

t'iul  eeiitres  mI'  motion  (  C),     From  these  centres  fibres  of  the 

f'plframiflal  tnicts''  van  bt  traced  throimli  the  medullary  centre 

iijapbtrre  (the  whitt*  matter  of  Iht'ccrcbnun )  to  enter  the  posterior 

internal  capsule  that  passes   bct^vceii  the  corpus  si  datum 

the  optic  thalamus  (O,  T.).     At  the  level  of  the  base  of  the 

lbc$e  fibres  arc  contiTiued  dowuward  successively  throut^h  the 

the  pons  varohi.  the  uicduUa,  and  into  the  spinal  conL     At 
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the  lower  part  of  the  luediiHa  the  pyramidal  tracts  undergo  a  change. 
Some  of  the  fibres  (usually  about  10  per  cent.)  pass  down  the  same  side 
of  the  cord  in  Turck's  columns  (see  Fig.  29).     The  remainder  cross  to  ^^ 

the  opposite  side  of  the  cord  aud  compose  the  so-called  crossed  pyramidal  M 

columns  of  the  cord  (see  Fig.  32). 

Flechsig  has  shown  that  the  percentage  of  crossed  to  direct  pyra-  , 

midal  tibres  varies  in  dilt'erent  individuals.     In  a  few  cases  all  have  been  .^^ 

observed  to  cross,  aud  in  other  instances  all  have  been  seen  to  pass  ^ 

directly  into  the  cord  without  decussation.     Both  of  these  conditions,  ^  ^ 

however,  must  be  regarded  as  exceptions  to  the  rule.     Cerebral  lesions  ^3^ 

that  induce   hemiplegia  of  the  opposite  side  are  commonly  associated  ^^ 

with  a  more  or  less  extensive  paresis  of  the  same  side,*  on  account  of  the  ^^ 

direct  pyramidal  tibres.     This  paresis  is,  nevertheless,  overshadowed  by  -^^ 

the  hemiplegia,  and  is  often  unrecognized  for  that  reason.  In  those  rare 
cases  where  the  hemiplegia  is  upon  the  same  side  as  the  cerebral  lesion 
the  direct  pyramidal  fibres  are  in  excess  of  the  crossed,  if  not  exclusively 
present. 

Surface   hemorrhaiies  are  sometimes  observed  in  connection  with 
miliary   aneurisms   and    thrombosis   of   the   cerebral    sinuses   and   the 
meningeal  veins;   also  as  a  result  of  a  collateral  circulation  following 
embolic   oc(rlusion   of   the   middle   cerebral   artery.     They   maj'   exist 
furthermore,  around  localized  morbid  processes,  such  as  foci  of  soften*- 
ing,  tumors,  abscess,  et<\ 

In  Ira-cerebral  heiuorrha<it'ti  may  appear  as  small  spots  of  discolor^r-: 
tion  if  due  to  a  rupture  of  the  capillary  vessels;  or,  if  the  ruptured  veB^^--«^^/ 
be  a  large  one,  as  clotted  mass(»s  within  the  white  substance  of  the  hen^""^*-  "«s- 
pheres,  the  basal  iranglia,  the  crura  cerebri,  the  pons,  the  cerebellum,  1*-^^^"^*  ^ 
tiie  medulla.  In  some  cases  the  ventricles  are  more  or  less  filled  W^"^-^ 
blood.  This  is  more  liable  to  occur  when  the  caudate  nuclei  or  ^^i^- ■** 
tiialami  are  involved. 

The  most  common  seat  of  intra-cerebral  hemorrhage  is  within     "■-' 
substance  of  the  caudate  and  lenticular  nuclei  of  the  corpus  striat  ^•-^ 
and  the  thalamus  of  either  hemispheres.     The  right  side  appears  to 
more  frecinently  at1'ecte<l  than  llie   left,  but  the  relative   proportion 
nearl}'  equal  as  regards  the  «;anirlia.     The  pons  Varolii  and  cerebell  ^^-^ 
are  often  the  seat  of  clots. 

The  basal  irangliaf  of  the  cerebrum  are  nourished  by  vessels  that  p^*^  ^ 

♦The  "(lirtH't  pyniinidul  lil)n's  "  (Fit:.  HO  usually  dittappoar  in  the  middle  dorsal  m^-^^, 
meiitB.    Accordinir  to  hoiiif  oljscrvcrs  a  certain  proportion  of  these  tibres  cross  In  the  wb^^^ 
comrai88un*  of  the  cord,  and  after  ero>sine:  become  associated  with  tiie  cells  of  the  anteri*^ 
hor»i.     Ferrier  M-enis  to  inrliiu-  towanl  the  vi«'\v   tliat  this  i^  tiic  rule  rather  than  tb^^ 
exception, — a  deduction  which  I  cannot  fully  accept  as  proven. 

t  A  term  ap[>lied  t^)  the  corpora  striata  and  the  optic  tlialanii  because  they  are  situatfid 
near  to  the  base  <»f  the  cerebrum. 


fjTmj^mji  lUe  cinrle  of  Willi**  tlirougb  thi-  niiun-i(*r  jujtl  iMiJ^terlnr  pcrfomteil 

gfj^m  I'lML     Theet*  gatigliu  lie  in  intimiile  rehitiou  with  thi*  pnths  ol*  oondue- 

ti€:mMMitt  mrUor  and  sensory  iu)|mli;ie>bi.     WiiKher  iiny  vV  the  fibres  of  the 

iZMM-  «j*rtml  cttpsule  art*  strufhimlly  related  with  the  cells  tlmt  eonipuBe  tlit-He 

JiS^n^^A  ^liii  is  still  a  disputeil  ]>oint.     The  Inter  investigiitiuiiti  mI"  Kleehsig 

mc^m^^gji  to  disprove  it. 

Clinieully  the  question  in  dispute  is  of  no  nnporlHncte*  lieeriuse  nn\ 
^9m^:s^^^-tase  in  siir  of  thrm  fjrmj  mo^^^es  (aw  would  tM'<*!ir  Xnmi  n  el<»t  within 
^^«^«ai)  Would  ineWtably  caiwe  prf*<siire  lu  a  jrrt*at4T  or  les«  oxttnt  upon 
^^=^^2^  molcir  or  sensory  tmets  of  tlie  internni  eup^ule.  Fig.  7 J>  will  make 
^■-^^-^a.  ii|>pare«t. 

Again  thtt  eaudate  nuelen«  of  the  eorpus  MriMtuni  and  the  tliiihiniUB 
oif"  ^^ttch  hemisphere  enter  into  the  foiinniion  of  the  ventrieleK;*  lienee 
^•^.3^  lesion  of  these  ganglia  wonhl  hi-  liaMc  to  dispUiee  ecrehro-npinal 
"*^^^^.  Sneh  a  displacement  is  believed  by  Dumt  to  aeeount  for  the  /osj« 
vtfji«ciQHiS7}vm  that  usually  ueeonipiinieK  attacks  ol'  intracerebral 
orrhage. 

Again,  certain  tibres  a^<soeiat*"d  witii  tin*  special  senses  of  smell. 
I,  hearing,  ta&te,  anti  tactile  sensibility  run  in  tlie  internal  enpsule 
aa*  liable  to  be  destroyed  by  clots  within  the  basal  ganglia  of  the 

The  method  id*  rretnery   from  an  extravasation  ol"  blood   into  the 

^•^"^^mn-Aubfitance  is  as  follows;    !,  the  clot   gemTally  becomes   encapsu- 

^^^•^^^1  by  the  formation  of  a  falsL'  nienibnme;  2.  a  serous  exudation  eorn- 

"* •-»  ^^••l  with  fatty  metamorphosis  solTtens  and  dissolves  the  elot  and  the 

*^*^'*^»i«  of  brain-ti8sue»aud  elianges  tbem  into  a  yellowish  fluid  ;  3,  bands  of 

^**  •  *  liective  tissue  form  from  the  sides  of  the  eyst  so  produced  and  trav  erse 

^^    ■  "^  all  direction^-;   4,  alter  a  lapse  of  time  these  ecmueetive-tissue  band» 

*^^^^>  tract  BXkd  draw  the  aidea  of  the  cyst  in  apposition,  the  lluid  contents 

^**^^-^<^>inTng  absorlx'fl  to  a  greater  or  less  extent;  5,  a  stellate  and   pig- 

^^^^*^tcd  cicatrix  often  tonns.     Apoplectic  cysts  aire  formed,  an  a  rule,  in 

*►*><:»  ^^  two  months  after  the  hemorrhage,  in  favorable  cases. 

I  have  already  referred  to  tlie  fact  tlnit  secondary  changes  in  nutri- 
**^*^a  are  observ€*d.  in  I  hi'  ease  of  destruction  of  the  lortieal  cells,  when 


t.H, 


motor  fibres  are  deniroyed  by  intra-cerebnd  clots.    We  owe  to  Tiirck 


^^  **  tlrst  intimation  c*f  tliese  aecontlury  selerotie  and  flegeneratlve  changes 

^^       •Hirvc-fibre«i.     His   d1seoverv,f  whieh   was  fr>r  a   lime  buried  in  the 

^^'■iilves  of  the  V*ienna  A(*ademy  of  Sciences,  has  proved  of  inestimable 

^**«^i*ifit  to  anatomists^  since  it  enables  them  to  traee  the  course  of  special 


•  WlUlcr  iloii1»u  If  the  thalamn^  iit'tiiftU>  rumin  a  purt  t»f  Ui«*  fl»K»r  of  the  c^irecpoaillttf 
***»!>  f  tmificlc. 

t  k  |iB|ier  rr»«l  In  l^iSl  iifwjn  the  nmiiU^*  rif  p«thti]ocri4*iii  ohw'rvitlltin  reftpecttcg  thr 
'^^tj  Cff  o\\X  evrebnki  Icsiotifc. 
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bundles  of  libres  within  tlie  substance  of  tlie  brain  and  spinal  cord.  Tli 
degenerated  fibres  become  very  distinctl}'  outlined  from  the  healtli 
fibres  in  all  transverse  sections  of  the  nerve-centres,  and  thus  Natui 


MEOUUJt 


SPINAL 
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■],,     hO.  — A     DiAGKAMMATiC     RKI'KliSKM  A  HON      DkSIGNKD    TO    SHOW    1HK    COURSB    OF    THE 

Motor  TRACTb  ani>  the  Effects  of  Lkmons  op  the  Chus  Ckkf.hki.  Pons  Varolii,  and 
Mhdulla  Oblongata  upon  Mf)TiLriv.  (Modified  from. Starr  by  the  Author.)  The 
red  fibres  xtt^x^S'f^xw  the  motor  fibres  which  govern  facial  movements  These  dectis&dte  in 
the  middle  of  the  pons.  The  blue  fibres  arc  connected  with  tongue  movements.  These 
decussate  at  a  lower  level  in  the  pons.  The  />urpie  fibres  arethe  motor  tracts,  which  preside 
over  voluntary  movements  of  the  arm>  and  le^s.  Some  of  these  decus.^ate  at  the  lower  level 
of  the  medulla  ^the  "  crossed  pyramidal  tracts"),  while  (»fhcrs  rlo  not  dcnL^<i,tre  (the  •'dircrt 
pyramidal  tracts  ■). 

Rach  of  these  three  bundles  o{  lihres  are  associ.it«-(l  with  a  t^rouf  of  ntotor  cells  :\i\Kf 
leavin>:  the  cms.  Ihe  facial  fdjres  terminate  in  the  facial  nuclei  (/.  «.):  the  tongue  tibrrs 
in  the  hypo-loss.al  nmSei  (//.  n);  the  pyramidal  tracts  in  the  cells  of  the  anterior  hf)rn«;  ff 
the  spinal  yray  matter  [s.  <^. 

A  lesion  at  I  and  2  miyht  affect  any  of  ihesc  tracts  sei>arately,  or  various  combinations  of 
the  three  might  exist,  and  manifest  its  presence  by  a  disturbance  of  motility  without  aflTect- 
ing  the  sensibility  of  any  part  to  impressions  of  touch,  pain  or  temperature.  If  the  tonctic. 
face  or  limbs  were  paraKve-l  by  such  a  lcsif>n  the  parts  would  be  deprived  of  motility  upon 
the  same  side.— that  oppf)sed  to  the  >cat  of  the  lesion 

A  lesion  at  .'3  would  <:.»nse  /.i< vVi/  ^/////•i.vVr  This  is  at  the  middle  level  of  the  jwns,— at 
the  rapha;. 

A  lesion  at  4  wuuM  caiis<;  hyf>o;^lo^\al  />txralysis  and  JieiMiples;ia  of  the  of>f>osed  tide 

A  lesion  at  .*»  would  cause  bilateral  paralysis  of  the  tongue. 

A  lesion  at  6  would  cause  tiroto>  />aresrs  of  b nth  arms  and  legs,  rather  than  a  complete 
paralysis  of  motion.  The  non-derussMtini:  pyramidal  fibres  would  still  be  unimpaired: 
hence  some  voluntary  movements  would  be  un.Tflectcd  by  the  lesion 

Paralysis  of  the  tonmie,  if  unilater.il,  causes  the  tongtie  to  deflect  toward  the  paralyzed 
side  when  protruded,  if  bilaterrd  >>rotrusion  of  the  tongue  becomes  impossible,  and  chewing. 
swallowing,  an  I  talking  bc(i)me  *  ery  difficult 
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methods  of  research  brought  to  professional  notice  by  Tiirek,  Flechsig, 
Gudden,  Fritsch,  Witsig,  and  others  have  been  of  inestimable  value  in 
the  study  of  neuro-anatomy  and  neuro-physiology. 

Apoplectic  clots  may  assume  two  forms :  (1)  those  where  the  blood 
is  collected  into  a  circumscribed  mass,  a  so-called  "  apoplectic  focus," 
and  (2)  those  where  minute  points  of  capillary  extravasation  are  alone 
detected. 

Apoplectic  foci  vary  in  size  from  that  of  a  small  \ye&  to  that  of  a 
large  oran*^e.  They  are  commonly  of  the  size  of  a  hazel-nut,  and  are 
usually  more  or  less  globular  in  form.  When  blood  is  extravasated 
upon  the  surface  of  the  cerebral  hemispheres  or  into  the  substance  of 
the  pons,  the  clot  generally  assumes  the  form  of  a  disseminated  layer 
rather  than  a  circumscribed  mass.  The  number  of  foci  that  develop 
simultaneously  is  apt  to  vary.  Not  infreipiently  homologous  regions  in 
each  hemisphere  are  attiuked  at  the  same  time.  Although  it  is  the  rule 
to  encounter  a  single  focus,  several  may  exist  in  different  parts  of  a  brain 
and  give  unmistakable  evidences  of  a  simultaneous  formation. 

Respecting  the  relative  freciuency  of  clots  in  different  parts  of  the 
cerebrum,  Audral  reports  38(5  cases,  in  which  he  found  that  the  corpuf^ 
striatum  was  involved  in  61,  the  optic  thalamus  in  35,  the  centrum  ovalein 
27,  and  the  centrum  ovale  and  basal  ganglia  combined  in  202.  Rosen- 
thal gives  the  statistics  of  103  autoi)sies  at  the  Vienna  General  Hospital, 
which  show  that  the  caudate  nucleus  alone  was  involved  in  32  cases, 
the  lenticular  in  *20,  both  nuclei  of  the  corpus  striatum  in  8,  the  caudate 
nucleus  i\ui\  the  thalamus  in  7,  the  optic  thalamus  alone  in  20,  centnini 
ovjile  in  ;^,  pariet:il  l(>l)e  in  *2,  lenticular  nucleus  and  other  parts  in  (>,  the 
Imsal  o:ij|ulia  of  the  two  sides  in  2.  It  thus  appears  that  the  lentieul*'^'' 
:Mi(l  eau(l:it«'  nuclei  of  the  corpus  striatum  were  attacked  in  a  very  larjie 
percenLaue  of  all  the  casus,  au<l  that  the  thalamus  ranks  as  the  next  most 
iriMpieut  seat  of  ai)(>piectic  foci. 

Etiology. —  I'dsca/dr  chainiea,  in  the  vast  majority  of  subjects,  have 
preceded  a  rui)ture  of  the  cerebral  vessels,  unless  it  be  dependent  np<^" 
traumatism.  Anionu  the  conditions  that  tend  toward  rupture,  miliary 
aneurisms,  atheroma,  aii<l  fatty  degeneration  of  the  vessels  stand  fore- 
most. The  various  causes  of  cerebral  thrombosis  and  embolism  mftV 
also  indirectly  produce  a  liemorrhagc.  These  have  Ikhti  discussed  in 
previous  pages. 

Dei/t'ncrn/inns  of  Ihr  hratn-sabi^tdnc*'  may  have  preceded  the  rupture 
of  vessels.  We  not  infreciuently  encounter  sudden  paral3'tic  symptoms 
in  connection  with  softening  of  the  brain.  In  such  cases,  the  softening 
is  accompanied  by  secondary  hemorrhage. 

Certain  diHea^rd  conditnn),^  of  the  organs  and  tissues  nuiy  l»e  factors 
in  producing  apoplectic  extravasations.     Among  these  may  be  mentioned 
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(i)  «itnp!c  hypertrupby  of  tbe  MX  vetitricle;  (2j  valvular  lesions  ul'  ittc* 

^eart ;  (3)  cbronie  nefilintis,  wliieU  iiulucus  chajigts  in  tbe  coats  of  hloud- 

^&9selA;  {4)  H  c-ungenital  ili'luct  in  tbo  cou>truction  of  tbe  tirteriul  coats 

Of  ^lailiarv  aneurisms;  (5)  compression  of  tbe  juy:uiur  veins  or  tbe  bujk?- 

rtoj*  vuva  from  luiriors,  aneurism,  ftc;  (ij)  certain  abnormal  biooil-c-on- 

iiiticfus   ((*blorosi8,  scurvy,  svijUiIIh,  ivpbus,  gout,  ebronic  aicoboiisiu, 

firi flit's?,  disease,  rlunimatis^m,  etc.). 

fc^tatiwtics  sbow  that  ntjt  nKvrlH  a  nuirkeil  intiueacu  ijih>ii  Uiu  ditvelop* 
©flit  of  ttjioplexy.  The  percentage*  increases  gradually  tram  the  ay:e  uf 
tw^-tilu^*  to  tilxty.*  It  i»  rare  Iwfore  twenty  exerpt  in  infancy.  After  the 
fiftiet.l.t  .Vcar  tlie  relative  percentage  l>ecoine8  very  birge. 

I^or  some  unexplained  reason,  a  large  prujiortion  of  cases  are  attackcfi 
l*et^«v**^]i  tbe  hourB  <tf  three  to  live  in  tlie  iilleniuon,  ami  two  to  four  in 
flit*  i^iorning.  Males  arc  more  commonly  altaekcd  tban  females.  The 
^^Icl  «fc«atiun»  of  the  year  aeem  to  Im  egpeeially  liable  to  induce  cei*ebml 
liiMn€>^i'itjigi.,  The  so-ealled  pletlioric  babit  haa  little*  if  anytbing,  tu  do 
**itli    t.1.  pop  lee  tic  neizures. 

-^inong  the  eiet^iiing  causes  of  cerebral  apo|>lcxy  may  be  meuiitineil 


ill 


*a»€fntal   or  pfiysienl  conditions  whioh  tend   to  increase  tlie   hearts 


■^'^ir>ii  or  to  «*uddeidy  intensify  tbe  bloofl-pressure. 

^ttaek^  of  coughing  or  laugbini;;  severe  phyfe»ical  exerciHe;  straining 
^^  ^^c*oi:  over-indulgence  in  alcobol;  sudden  rftire,4rrief,  or  mental  excite- 
^<^it  X  the  sexual  act;  a  recumbent  position  of  the  bead;  the  eating  of  a 
|'"**^^^3*  mefll;  the  use  of  opiunt;  a  cold  bath;  and  many  other  similar 
****^MrriMicefi  have  been  reported  factors  in  produ(»ini:  a  ruiiture  of  an 
*^i^€*i-^»  wlioHe  whII**  havr  iiiTU  ini|>jiire<l  In*  the  predtMpoHiug  ciiUNe*^ 
*^'^t^^\oned. 

Symptoms. —  Prodromal  s\niiptoms  niiiicntivc  of  cerebnd  irritatiun 

fr^qmnt  in  HubjectH  inclined  townrd  ft|Mi]ilectic  attacks. 

A  headache  of  a  dull  and  ill-<lefined  clmracter  in  olVn  present  on 

*^|r.     Insomnia  may  have  existed   for  some  tiuK».     Vertigo  may  have 

^^**   ciften  Ufiticcd.     Tbe  inteHectunl  faculties  are  sometimes  impaired  to 

*  trri*xi|,»r  nr  le.<*«  extent.     There  may  be  flnshing  or  pallor  of  tfje  face, 

^***^ling  from  tbe  nf*ae.  ringing  in  tbe  ear«,  perfiinitcnt  sjx'cks  before  the 

^**'*^i'  nausea  or  vomiting,  irritability  of  temper,  a  sense  of  weicbt  or  of 

"^»Tnlit>f.i3j^  in  the  limb«,  transient  disturbance  of  f*peecb.  tremor  of  tbe 

'***^'**'lf?ft.  and  disseminated  pains  of  a  neuralgic  ty|»e,     I  regard  e|)ifit4ixi8 

'*  '^W  subjects  aB  a  symptom  of  evil  im|>ort,  as  a  rule.     If  it  accompanies 

^^  nther  prodroimd  phenomena  of  apoplexy  it  is  particularly  ominous. 

t      ruin  AlAfm  Uiai  Ihi*  hicrwiiin'  nf  iMTt'fntjtir*-  Ufverstop*,  aitil  iti;ii  tli»«  MimU  nfinih**r 
'   ^     :,,  nhi>  (ivf  nflrr  wvcritv  >«'»*>*<»  t-*  rmt  UikiMi  int»>  tlir  com putAtloit  Uy  Ujom?  who 

t  Thi-M^  i]i«y  U*  «lu**  u*  nmnH  oilr»viiAtttiiin#  Into  th(«  n*Uii«. 


264  LECTURES  ON  NERVOUS  DISEASES. 

pressure  upon  the  fibres  of  tlie  internal  capsule.  Lesions  of  the  basal 
ganglia,  the  crus  cerebri,  the  pons,  the  cerebellum,  and  the  medulla  biive 
already  been  considered  separately  in  this  volume. 

It  may  assist  the  reader  if  we  start  with  the  statement  that  the  ex- 
istence of  suddenly-developed  lesions  within  the  cranial  eavit}*  may  l>e 
indicated  by  some  or  all  of  the  following  symptoms : — 

1.  Motor  Paralysis,  which  will  vary  in  its  extent,  duration,  and 

degree. 

2.  Sensory  Paralysis,  which  will  vary  in  its  extent,  duration,  and 

degree. 

3.  Disturbances  of  Conscioisness. 

4.  Disturbances  of  the  Special  Senses. 

5.  Abnormal  Attitude  of  the  I1e.\d  and  Kyes. 

().  Tremor,  which  may  present  one  of  several  forms. 
7.  Chanoes  in  the  Pupils,  Pulse,  Temperature,  and  Respiration. 
•8.  Abnormal  Phenomena  of  the  Bladder,  Rectum,  Kidney,  etc. 
9.  Mental  Impairment. 

In  the  tirst  section  of  this  work,  attention  has  been  called  to  some 
of  these  symptoms.  It  is  not  necessary  to  repeat  them  here.  A  few  of 
the  more  imi)ortant  facts  may,  however,  be  summarized. 

Cerebral  lesions  which  alfect  the  motor  convolutions  or  the  fibre?* 
that  spring  from  them  induce  cither  a  monoplefjin  or  a  hemiple<jia  of  tlie 
opposite  side. 

The  duration  and  degree  of  the  ])aralysis  will  aid  in  determining  the 
severity  of  the  structurnl  changes  tiiat  the  lesion  has  produced.  Paraiv* 
sis  of  motion  maybe  recognize*!.  e\  en  when  profound  coma  exists,  l') 
tests  that  have  bcH'U  mentioned  in  previous  i)age8. 

If  a  limb  is  paralyzed  it  will  drop  inertly  if  raised.  Tickling  lli^* 
soles  of  the  feet  will  often  cause  the  patient,  even  when  partially  coma- 
tose,to  draw  up  the  lower  limbs  when  not  paralyzed.  If  this  fail,  iniiuii" 
im])ressions.  as  a  pin  tlirnst,  will  usually  create  sluggish  movements' I'l 
comatose  subjecls  if  paralysis  be  absent. 

MoNoPLE<}iA,  or  tlint  form  of  i)ar:ilysis  in  which  a  distinct  groujH^l 
muscles  is  })aralyzed,  indicates  a  circumscribed  lesion  that  i m pa ir.<  0^^ 
free  action  of  f/iose  rortical  nmfur  crntn'x  which  preside  over  the  niii!^- 
cles  atlected.  The  tvi)e  is  a  uuide  to  the  seat  and  extent  of  the  lesion 
(Fig.  3). 

A  monoplegia  may  usually  be  diagnosed  from  paralysis  of  a  spinal 
nerve  b}'^  the  fact  tlmt  the  muscles  i):\ralyzed  are  not  supplied  by  one 
nerve. 

We  encounter  the  cniral  fi/pc  of  monoplegia  when  the  superior 
parietal  convolution  of  the  oi»posite  cerebral  hemisphere  is  the  seat  of  the 
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lesion,  tlie  brachial  tijpe  in  lesions  of  the  ui)per  part  of  the  ascending 
frontal  and  the  base  of  the  first  and  second  frontal  gyri,*  and  the  facial 
hjpe  when  the  middle  of  the  ascending  frontal  convolution  is  involved. 
Lesions  of  the  ascending  parietal  convolution  are  apt  to  produce  a  mono- 
fi/f*fjia  of  the  hand.  The  coordinated  movements  of  speech  become 
affected  {aphasia  of  the  motor  type)  when  the  base  of  third  frontal  gyrus, 
the  island  of  Reil,  or  the  medullary  substance  which  carries  the  fibres 
ronnected  with  the  cells  of  these  regions,  are  aftected  ])y  the  lesion. 
Figs.  3  and  24  will  explain  these  deductions,  and  pages  50  and  51  relate 
to  this  subject  more  fully  than  is  deemed  wise  here.  The  late  views  of 
Horsley  are  there  reviewed. 

Hemiplegia,  or  paralysis  of  one  lateral  half  of  the  body,  may  indi- 
<*ate  a  lesion  either  of  the  brain  or  of  the  spinal  cord. 

If  of  cerebral  origin,  the  lesion  must  affect  the  greater  part  of  the 
fibres  which  compose  the  pyramidal  tract  of  the  opposite  side  (Fig.  29); 
hence  it  is  seldom  cortical,  as  it  would  have  to  be  sufliciently  large  to 
destroy  the  function  of  the  entire  motor  area.  As  a  rule  the  lesion  is 
confined  either  to  the  white  sul)stance  of  one  cerebral  hemisphere,  the 
ba.sal  ganglia,  the  internal  capsule,  the  motor  bundles  of  the  erus  and 
pons,  or  the  anterior  pyramids  of  the  medulla. 

If  the  hemiplegia  be  of  spinal  origin,  the  lesion  must  bo  situated 
high  up  in  the  cord  (above  the  origin  of  the  nerves  to  the  upi>er  ex- 
tremit}-)  and  exert  its  effects  upon  the  lateral  half  of  the  cord  that  cor- 
responds to  the  motor  paralysis. 

In  the  first  section  of  this  work  the  varieties  of  motor  paralysis 
have  already  been  discussed  in  a  general  way.  Later  in  this  volume,  tlie 
special  t34)es  will  be  given  further  consideration.  It  ma}-  be  well  to  give 
here,  as  an  aid  to  the  study  of  the  various  types,  a  few  of  the  clinical  facts 
that  will  prove  of  aid  in  diagnosis: — 

1.  Cerebral  paralyses  occur  chiefly  on  the  opposed  side  of  the  body 
below  the  head.     This  is  true  of  both  motor  and  sensory  paralyses. 

2.  Motor  paralysis  of  cerebral  origin  is  liable  to  be  associated  with 
more  or  less  disturbance  of  sensation  when  the  lesion  is  non-cortical. 
This  is  not  the  case,  as  a  rule,  when  the  lesion  is  situated  upon  the  sur- 
face of  the  brain. 

3.  When  sensory  and  motor  parahjses  coexist,  as  a  result  of  a  cerebral 
lesion,  they  are  upon  the  same  side;  the  reverse  is  true  of  spinal  lesions. 

4.  Lesions  within  the  cranium,  which  cross  the  mesial  line,  are  liable 
to  produce  paralysis  upon  both  sides  of  the  body. 

5.  Lesions  of  the  base  of  the  brain  are  more  liable  to  produce  paral- 
yses of  cranial  nerv'es  than  are  those  of  the  hemispheres  or  basal  ganglia. 
Vomiting  and  choked  disk  are  also  frequently  observed  in  these  cases. 

*  The  term  **gyruK"  in  syiumymous  witli  *'  convolution." 
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6.  The  sensory  areas  of  the  cortex  commonly  give  rise  (when  circum- 
scril)ed  lesions  tend  to  impair  or  destroy  their  functions)  to  disturbances 
of  vision,  hearing,  smell,  or  touch.  If  the  lesion  be  very  extensive,  hemi- 
ajiwsthesia  may  be  produced.  Munk,  Tripier,  and  Moeli  have  lately 
shown  that  the  cortex  of  the  entire  motor  areji,  as  well  as  the  remaining 
parietal  convolutions,  must  be  destroyed  in  animals  to  produce  complete 
hemiana'sthesia.     Hence  it  is  seldom  of  cortical  origin. 

7.  Conticiouaness  is  not  usuall}''  lost,  at  the  time  of  the  attack,  with 
purely  cortical  Ici^ions.  Apparent  exceptions  to  this  statement  occur;  but 
the^'are  to  be  attributed  to  ettects  exerted  by  the  lesion  upon  deei>er  (xirts. 

8.  Epilejdic  attai-JcH  (which  are  characterized  by  the  development 
of  parah'sis  of  a  transient  character  after  the  fit)  indicate  an  irritation 
of  the  cortical  motor  centres  by  the  lesion.  This  symptom  is  often  spoken 
of  as  "  Jaeksonian  epilepsy."  being  named  after  the  author  wlio  first  inter- 
preted its  phenomena  correctly  (Hughlings-Jackson). 

Cortical  Cerebral  Lesions  may  be  indicated  (1)  b}'  monoplegia 
of  the  opposite  side;  (2)  by  disturbances  of  some  special  sense;  (3)  b}^ 
the  presence   of  consciousness   at   the  time  of  the   attack;   (4)  hy  an 
early  rigidity  of  the  ])aralyzed  muscles;  (5)  by  circumscribed  pain  at  th 
seat  of  the  lesion,  which  may  be  elicited  or  increased  b}'  percussion  ov^i; 
the  lesion  ;  and  ((>)  possibly  by  Jaeksonian  epilepsy,  if  the  lesion  creat 
simply  an  irritation  of  the  cells  of  the  cortex. 

When  sensory  and  motor  disturbances  coexist  with  a  purel}'  corticr=  ^e-xI 
lesion  it  indicates  that  the  lesion  involves  both  the  motor  and  senso  "^ — j 
areas  of  the  cortex.     Trephining  would  l)e  contra-indicated  in  sucIb-  * 

case,  because  the  lesion  is  of  necessity  ditt\ised  over  a  large  area.     'C*  ■-  ^^ 


c^ 


Ll- 


existence  of  a  well-defined  traumatic  monoplegia  without  sensory  ci 
plications  is  an  indication  for  iniinediate  surgical  interference,  provic^ '^^=^^* 
that  the  paralysis  is  on  the  side  opposed  to  the  injury.     The  situati  -^-^" 
of  the  cortical  motor  centres  are  of  assistance  also  in  determining     «:-■■** 
seat  at  which  to  trephine  for  circumscrihed  lesions  within  the  skull  t^^  *^ 
are  not  of  a  traumatic  character. 

The  convolutions  of  the/n>/;/r//  /o/;^\s  are  not  associated  with  inoti^^  ^*  ' 
excepting  the  ascending,  and  the   bases  of  the  first,  second,  and  tl »  •  ^* 
frontal  convolutions.      Outside  of  this  area  lesions  of  the  frontal  1^^ 
a])parently  produce  no  symptoms.    If  Broca's  centre  be  destroyed,  m^:^^^^ 
ojthaaia  follows. 

Irritative  lesions  of  the  occi}>it:d  convolutions  sometimes  tend 
produce  colorrd  pcr<'epti(n}   of  objects   and  other  ocular  sj>ectra.     ^^*^ 
])ower  of  vision,  as  well  as  the  memory  of  i)ast  visual  impressions,  sec»i^* 
to  be  inarke<lly  impaired  by  lesions  of  this  lobe. 

The  convolutions    of    the  trmjtoml    /ohr  are    associated   with   th^ 
special  senses  of  smell  and  hearing.     Some  cases  of  aphasia  have  been 


CEREBRAL   HEMOKRHAtiE. 


l>< 


f  iicl  itccii    abo   by  lesions  of  this   UAk-, — tlie   so-called  oasies  of  *'W4ini. 
clc^«.  friei^s." 

Our  ability  to  localize  lesions  of  the  sc^nsorv  regions  uf  tlu'  lnnin  is 
l€5^9  positive  than  of  the  motor  nren. 

The  imrieial  lobe  l*  phvHioloLriciilly  ubsot-iuted  with  tlit"  tuctile  scusse, 
sts    Tilt  as  we  ure  able  to  jutlge  by  wt*ll-repurtecl  eases, 

Cortioal  [mnilysis  may  often  be  ^?*aw*fi7orj^,  if  the  lesion  l>e  slight  and 
«ii  f>t^*rlirial ;  or  it  mjiy  be  permanent^  if  deep  and  impinging  ujion  the  me- 
cl  1 1 1  lii  oblon gain. 

Secondary  defjeneration  appears  to  follow  destriietion  only  of  I  lie 
eonvoluliona  of  the  motor  area  and  the  panwentral  lobule, 

iNTRA-TERi-jjftAL  Lf.s*ioS8. — We  fiTe  now  |jre]«ued  to  discuss  tlie 
«tr<&«L't,s  of  intra-cerebrui  hemorrbage. 

It  may  l»e  wM  to  (irefaee  our  remark  upon  this  head  \>y  the  general 
dt.At:f^luent  that  such  lemons  uuiy  be  aceompauied  by  profound  motor 
|*um,l  Ysi**  (usually  ot  the  lu-niiplegic  type) ;  i\  loss  of  eunst-ioubiness,  as  » 
*^ilc»,  at  the  time  of  the  attack;  simultaneous  paralysis  of  sensation  (more 
^^  1<*SB  marked)  ;  marked  disturljances  of  some  or  all  of  the  special 
^****«*s,  and  late  rigidity  of  the  [laralyzed  muscles.  These  symptoms  tire 
***•  lioutive  of  let*ion&*  within  tlie  substance  of  the  cerebrum  nither  than 
**Poi^  \f^  surface. 

Some  of  tliese   symptom.s  (esp^eially   bemii>le^irt,  henuaniej!^thei!.ia, 

^^'^•nnopi^in,  losts  of  consciousness,  and  impairment  of  the  special  senses) 

^^«3    lieen  discussed  in  the  first  section  of  this  volume.     The  reader  will 

*'**     t*ig8.  ti,  21,  and  3<S  of  assistance  in  foUowinjj  the  deductions  «^iven. 

-A  few  facts  may  be  given  here  ns  a  summary  of  previous  pages  with 

1*0^^11,1^,  fuivantage. 

Memiplegia. — ^A  paralysis  of  the  lateral  half  of  the  l>ody  may  oceur 

^c^rinection  with  lesions  of  the  cerebnd  hemisphere.     If  this  forui  of 

•Or disturbance  coexist  with  a  slight  or  severe  impairmrnt  of  sem^alion 

'^*^-»^4     //le  i^ame  tride,  the  existence  of  an  iutra-cerebral  lesion  may  be 

**C*rig|y  suspected, 

H  This  c(jmbinntion  is  to  be  attributed  tc  pressure  upon  the  tract  of 

„        ^^^  known  as  the  ^Hniernal  eapitute^^  of  the  cerebrum;  because  the 

*"i^«  of  the  inifhlle  part  of  this  tract  are  motor,  while  those  of  the  pos- 

Pl  *  one-thinl  are  sensory  in  function.     Bnth  the  motor  and  sensory 

^^'^^^  of  this  tract  decussate  in  order  to  supply  that  lateral  half  of  the 

^^y  which  is  opposed  to  the  cerebral  hemisphere  through  which  they 

The  situation  of  the  internal  capsule  can  be  made  clear  to  the  reader 

^y  a  diagram  (see  Fig,  82).     Let  us  suppose  a  section  to  be  made  from 

-^  foreheatl  to  the  oi-cijiut  at  such  a  level  as  to  intersect  the  masses  of 

t^y  imbblAom^  buriud  within  the  cerebral  hemispheres,  and  known  as  tlii» 
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G.  The  sensory  areas  of  the  cortex  commonly  give  rise  (when  circiim- 
seriljed  lesions  tend  to  im])air  or  destroy  their  limctions)  to  disturbances 
of  vision,  hearing,  smell,  or  touch.     11*  the  lesion  be  very  extensive,  hemi- 
anajsthesia  may  be  produced.     Munk,  Tripier,  and   Moeli   have  ktel\ 
shown  that  the  cortex  of  the  entire  motor  area,  as  well  as  the  remainiTig 
parietal  convolutions,  must  l)e  destroyed  in  animals  to  produce  complete 
hemiana*8thesia.     Hence  it  is  seldom  of  cortical  origin. 

7.  Consciousness  is  not  usually  lost,  at  the  time  of  the  attack,  with 
purely  cortical  lesions.  Apparent  exceptions  to  this  statement  occur;  I >iit 
they  are  to  be  attributed  to  etiects  exerted  by  the  lesion  upon  deeper  parts. 

8.  Epileptic  attacks  (which  are  ciiaracterized  by'  the   development 
of  paralysis  of  a  transient  cliaracter  after  the  tit)  indicate  an  irritafion 
of  the  cortical  Diotor  centres  by  the  lesion.     This  symptom  is  often  spoken 
of  as  "  Jacksonian  epilepsy."  being  named  after  the  author  who  first  inter- 
preted its  phenomena  correctly  (Hughlings-Jackson ). 

Cortical  Cerebral  Lesions  may  be  indicated  (1)  bj*  monoplegi  ^^ 
of  the  opposite  side;  (2)  by  disturbances  of  some  special  sense;  (3)  li^^I? 
the  presence  of  consciousness  at  tiie  time  of  the  attack;  (4)  bv  a,  "^^ 
early  rigidity  of  tiie  ])nralyzed  muscles;  (5)  by  circumscribed  pain  attb^-  ^ 
seat  of  the  lesion,  wliieii  may  be  elicited  or  increased  by  percussion  over"  ^^ 
the  lesion;  and  (fJ)  possibly  by  Jacksonian  epilepsy,  if  the  lesion  create??^'-— ^ 
simply  an  irritation  of  the  cells  of  the  cortex. 

When  sensory  and  motor  disturbances  coexist  with  a  purely  cortic*        ^^ 

lesion  it  indicates  that  the  lesion  involves  both  the  motor  and  sensoi }' 

areas  of  the   cortex.     Trei)hining  would   be  contra-indicated  in  such  •** 

case,  because  the  lesion  is  of  necessity  diffused  over  a  large  area.     Tln^^- 
existence  of  a  well-deliued  traumatic  monoplegia  without  sensory  coi^^^" 
plications  is  an  indication  for  immediate  surgical  interference,  iirovidcz^r^**^ 
that  the  paralysis  is  on  the  side  opposed  to  the  injury.     The  situatic    ^^^ 
of  tiie  cortical  motor  centres  are  of  assistance  also  in  determining  tk-    **^ 
scat  at  which  to  tri>i)hine  for  circumscribed  lesions  within  the  skull  tli  ^^  ^ 
are  not  of  a  traumatic  character. 

The  convolutions  o^  t\\(ifn>nfal  Ii>f)es  are  not  associated  with  niotic-^  ^  '' 
excepting  the  ascending,  and  the   ])ases  of  the  first,  sec<nul,  and  till    :»^* 
frontal  convolutions.      Outside  of  this  area  lesions  of  the  frontal  li^  "■    ^' 
ap])arently  produce  no  symptoms.    If  Broca's  centre  be  destroyed,  wjoX^'-^^ 
ajihasia  follows. 

Irritative  lesions  of  the  occipital  convolutions  sometimes  tend     ^  ^^ 
produce  colored  2>('rrcj)ti()n   of  objects  and  other  ocular  spectra.     X"''*-' 
])owcr  of  vision,  as  well  as  the  memory  of  past  visual  impressions,  seen^*'' 
to  be  markedly  impaired  ])y  lesions  of  this  lobe. 

The  convolutions    of    the  temporal    l(>he  are    associated   with   t/jt* 
special  senses  of  smell  and  hearing.     Some  cases  of  aphasia  have  Ik'^d 
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It  will  be  observed  that  the  right  iiitmial  rtipsuk'  is  divided  \u  the 

fiii^jimra  into  diistinct  rciriouB.     The  region  {u)  vunlnm^  fibres  whone  dis- 

£.1*1  Ijution  and  runctions  are  not  as  yet  thumu^lily  iiinlersloocl,  nJlboii^h 

t^lB^jare  iirolwibly  indirectly  conneeted  with  the  cerebi^Uum ;  the  region 

( ^^  J  prnlifthiy  euntniuH  lihres  goin^  to  the  iViee  excliiKively  :  tlie  region 

f  ##^*  )  !i|t]iinirH  to  eonlniu  tibres  of  motion  to  tlie  opposite  extremities  and 

l«^^^ml  half  of  the  body;  the  region   (^)  eontains  sensory  fibres  to  the 

»a«rM»ic;   the  region    (fit)  eonUiinj^   thi'   iibres  of  the   motor  siieeeli4rnet 

•'  ^^^^Tnieke). shown  also  in  Fig.  '24.     Finally,  the  region  (o)eontnins  tibre.s 

^•■s^*-t  are  appuirently  designed  to  join  tlie  optie  nerves  with  the  convoln- 

^•<=^»i*c>f  ilie  oeeipitnl  lolies,  anil  poHKibly  some  other  fibres  whose  funrtion 

*^     «"fcut  yi't  rtscertaine*!. 

Xiiw,  it  must  K*  apparent  to  all  that  any  hemorrhage  into  the  &ul> 

***^-^^»M'c  of  the  caudate  nncleuB,  the  lentienlar  nurlens,  or  the  o|itie  thahu 

**••-*•!*  of  either  liemisphere,  or  tlie  dfvt  luj>ment  of  any  morbid  condition 

*****^E  would  tend  to  etdurge  them»  would  erente  pressnre  npon  tlie  adjtieent 

**^*^*^niid  eapHule  and  atfect  its  eomponent  fibres.     The  tieat  of  the  lesion 

^'^^  B  IL  greatly  modify  the  resnits  ofsneh  (iresmire.     If  tlie  anterior  (>art  of 

•*^^    cnf)6nle  p<it*terior  t<»  its  **lvnee^'  be  presse<l  upon,  motor  etfeetn  will 

*^*  ^<*ir;  if  the  part  still  farther  baek  be  involved,  the  general  sensory  tract 

^***l  the  optic  fibres  may  be  atTected*     Bi*th  sensory  and  motor  eifeeln 

^"^^^^^^  lx»  simnltaneousilv  [trod need  by  lesions  of  the  thahunu»  or  lentiMdnr 

**^*^--l.m 

Ifesions  confined  to  the  internal  capsule  do  not  dilTer  nintenally  in 

irt^tfeets  upon  motion  and  f^eimation  from  lesii»rjs  of  the  niusses  of  gray 

^terthat  lie  adjjKvnt  to  it.     In  eithi^r  ease,  the  compression  of  fibres 

^beir  uetnal  destruction  wlM  resnlt  in  the  separation  of  the  limbs  ami 

^k  from  eonnerti(»n  with  huire  areas  of  the  cortex.     A  lesion  of  mode- 

^^-' !»ize  in  the  region  of  the  iiaernal  eapsnle  wuuld  produce  as  profound 
^*iy^^  III 

»        ^^^  «t»  upon  motion  or  sensation  as  w^onld  one  of  extreme  size  if  contined 
^w  cortex. 

If  an  apoplectto  clot  within  the  substance  of  the  brain  doi*s  nut  pro- 


1. 


-V  death  by  ilirect  injury*  or  tlie  fdliug  of  the  ventricles,  the  [latient  gen- 
ii)' recovers  <.'oi»sciousness  at  the  end  (»f  sevenil  hours.  The  mental 
tilties,  however,  are  more  slowly  regained.  The  memory  is  confused  ancl 
'  movements  of  the  tongue  imperfect  ior  some  hours  after  the  patient 
nw  to  be  conscious.     We  hnve  reason  to  anticipate  tb-ath,  if  prtdouml 


.  ^^ft  exists  and  is  extremely  proh>nged  j  if  the  pupils  remain  immoble  ; 

^l»«*  *phincterH  are  relaxed  ;  if  tlie  jinlse  iw  sh»w  ;  and  if  the  respirations 

^^^  laarkedh'  diminished  in  frequency.     The  refii»xes  may  be  abolishetb 

*  ^i4i  reeplratorv*  and  eircnbtorv  centres  are  liable  to  be  paralysed  if  the 


H'liiorrhage  involves  the  venirieleH  or  the  methdla  oblongata. 

Ju  fav«imb1e  eases,  the  paralv^i^   if  motion  develoiied  at  the  time  of 
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the  seruie  of  hearing;  bat  experimentation  upon  animals  to  detennicii^ 
the  exact  seat  of  the  centres  of  hearing  and  the  effects  of  their  destm  *^j^ 

tion  are  exceedingly  difficult,  because  the  evidences  of  impairment  c MtA 

this  sense  are  more  or  less  vague.     Ferrier  thinks,  however,  that  tt^K''^^ 
superior  temporal  conoolution  is  unquestionably  connected  with  acoustr^*^© 
perceptions.     The  area  which  he  maps  out  as  acoustic  in  function  is  quift*  Jc Jte 
extensive,  and  the  late  researches  of  Starr  respecting  the  efTeets  <=»      o^ 
cortical  lesions  in  man  upon  the  sense  of  hearing  tend  to  confirm  th:  m:M\A% 
deduction. 

The  cortex  of  the  ^mrietal  lobe  seems  to  be  chiefly  connected  wit*  M'ith 
tactile  Bemsibility^  because  its  destruction  has  been  found  to  create  ^  ^ 
total  loss  of  that  sense  on  the  opposite  side  of  the  body.  (Munk,  Triple' ^^  -■*'> 
Moeli,  and  others.) 

As  regards  taaie^  the  results  of  experimentation  upon  the  monke^^^^J 
tribe  seem  to  point  to  the  lower  jMjrtion  of  the  middle  temporal  convdm  '^-^m- 
lion  as  the  probable  sent  of  the  centres  which  are  related  to  that  sense.  —  *s.* 
When  this  region  is  subjected  to  irritation,  certain  reflex  movements  0^=^  ^^ 
the  lips,  cheek,  and  tongue  are  observed,  which  seem  to  point  to  a-*^  ^^ 
excitation  of  the  gustatory  sense.  Its  destruction  causes  abolition  c^  ^^ 
taste. 

Tremor. — A  symptom  which  points  strongly  to  an  existing  lesio^c^  <^ 
of  the  internal  capsule  is  choreiform  movements  following  hemipl^ia  < 
hemiamesthesia.  These  movements  vary  in  type  and  degree.  In  son 
cases,  the  movements  exhibit  the  peculiarities  of  athetosis,  the  fingers  oc=^  ^^ 
toes  being  thrown  into  active  motions  which  cannot  Ikj  controlled  by  th^  ^  "^® 
patient ;  in  otliers,  true  ataxia  may  be  developed ;  agjiin,  the  S[)asmo(li^  -^  "^ 
movements  partake  of  the  character  of  genuine  chorea ;  finally,  k  tremoK'  ^ir»r, 
more  or  less  marked  may  be  detected. 

It  is  not  uncommon  to  find  tliat  both  hemiplegia  and  hemiancpsthesi  S"  -^*'* 
may  coexist  with  these  post-paralytic  forms  of  spasmodic  disease;  h\m-^  ^"^ 
one  usually  overshadows  the  other,  the  hemiplegia  being,  as  a  rule,  th  ^^ 
more  marked.  How  we  are  to  explain  these  late  phenomena  is  no^:-^  ^^^ 
definitely  settled.  They  are  probably  to  be  classed  with  otlier  morbi<^  ^  ^" 
manifestations  wjiich  paralyzed  muscles  sometimes  exhibit,  chiefly  tha^=^  **' 
of  "late  rigidity''  so  often  seen,  concerning  the  canse  of  which  man^^*^-^ 
conjectures  have  been  advanced,  but  nothing  of  a  positive  natun^*"^^ ** 
demonstrated. 

Effects  upon  Temperature. — It  has  been  observed  that  lesions  oi^  '^^ 
the  internal  capsule,  if  very  extensive,  are  often  followed  by  a  verj^C* 
marked  r/xe  in  the  tempernfure  of  the  body.     We  have  yet  much  to  learc:^^^ 


♦This  uiay  help  to  explain  the  fact  that  injuries  rei'eived  apon  the  vertex  1 
occipital  protuberanee  cause,  in  some  inetances,  an  abolition  of  taste.    The  temporml  \6b^^ 
being  injured  by  concussion  ai;ainst  the  adjacent  bone. 
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eres  has  not  been  severed  by  the  actual  destruction  done  to  fibres  by 
escaping  blood*  Sboiild  (*erebrnl  ii'<leiufi  be  an  utiditional  factor  io 
causation   (us  it  i^rhit   isK  tlu-    imiseulnr  Un\o   will    hi-   m<*ri-   slowly 

lainect 

The  fact  bus  hteu  mLiitiuiicMl  that  suinu  of  the  libres  of  the  iuttriml 
libule  terminate,  juituriorly,  ui  the  molur  tonvoltdiuna  of  the  cerebral 
ftex.    AUUough  there  are  Btill  t^ome  ueurologists  of  note  (chiefly  Goltz 

his  fuUowern)  who  deny  llie  value  of  the  late  attempts  of  Frit^eh, 
Big,  Broca,  Ferrier,  Charcot,  Uughling^s-Jackson,  Pitres,  Laiidouzy, 
lier,  Chouppe,  aiid  a  host  of  others,  to  locate  spifcial  centres  within 
convolution^^  of  the  cortex,  clinical  and  pnt!mb)^ical  obBcrvatloim  ore 
iStnntly  \mu^  brought  forward  in  Bupport  of  the  njcire  ^eriendly  ac- 
(te<l  views.  The  retrion  which  end iracess  these  motor  centres  a|>peftrs, 
rever,  to  be  somewhat  limited,  A  critical  review  of  the  recorded 
'9  fthowg,  I  think,  beyond  cavil,  that  the  white  centre  of  each  hemis- 
Wne  of  the  cerebnim,  as  well  as  tlie  cortex,  ma}'  in  some  instances  be 
jensivi-ly  diseased  or  injured  without  any  motor  or  sensory  results 
Icli  cau  l>e  determined.  Pathological  evi<lencc  seems  to  demonstrate, 
irevcr,  that  tlie  re;j:ion  so  impaired  mnst  not  be  situated  where  ///jrea 
ihe  iiUernal  capsale^  which  lie  posteriorly  to  its  knee  (Fii^.  82),  suffer 
Unictioti  or  pressure  if  we  ex|>rct  to  meet  with  nejiutive  restdts. 
^c<?«sies  of  immonKe  size  have  been  found  in  the  anterior  pai1.  of  the 
leitsd  h»be,  as  well  as  in  ciTtain  portions  of  the  tempo ro-sp!ienoidal 
led  of  the  cerebrum  without  any  sensory  or  motor  paralysis  during 

to  indicate  the  existeiice  of  such  n  lesion.     Tumors,  softenitijrs,  nnd 

inobt  severe  tyjies  of  trauuialiHrn   hiive  likewise  occurred   without 

tiug  Serious  effects.  Certain  tests  have  been  referred  to  on  page  183, 
ieh  mny  aid  materially  in  the  diagnosis  of  lesions  of  the  white  huIv 
iDco  «jf  the  cerehnd  hemispheres^. 

Jn  the  case  of  the  parietal,  occipital  and  temjioro-siphenoidal  lobes, 
irhich  aomo  of  the  posterior  filires  of  the  internal  ca|*8ule  are  dis- 
buted«  sensory  and  tjsychieal  synij^toms  in  addition  to  disturbances 
nerves  of  6t>ecial  sense  have  been  observetl  to  follow  cireiimBrrilied 
lion  A.  A  cnndul  eonsi^leration  of  such  eases  demonstrates  the  functions 
thes^e  convolutions  more  or  less  clearly.  Some  argunjents  have  been 
vance<l  of  Inte  t(»  prove  a  rchitionshijj  Ivetween  the  orcipital  bdies  and 

mental  faculties  in  opposition  to  the  more  comnnudy  accepted  nnd 
loliftbly  correct  doctrine  that  the  frontal  lobes  are  alone  connected  with 

h»{rhest  intelligence.  The  temt)onil  IoVk^s  seem  to  exert  an  intluence 
K)n  the  specijd  senses  of  smell  and  hearing.     An  apparent  connection 

the  optic  and  auditory  fimctions  with  the  cerebellum  and  optic  thala- 
ins  exists.  The  Ijearlng  of  morbid  phenomena  of  the  sjiecial  sense  of 
ght  upon  diui^nosis  has  been  considered  in  previous  pages. 
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Let  me  sugji^est,  that  it  is  by  no  meaii8  certain  tliat  lesions,  wliich 
primarily  effect  the  constricted  portion  of  the  internal  ca])sule,  may  not, 
in  themselves,  create  sutlicient  pressure  upon  the  corpus  striatum  and 
the  optic  thalamus  to  cause  interference  with  the  free  action  of  some  ot 
the  special  centres  which  are  said  by  Luys  to  exist  within  those  bodic** 
If  this  be  the  case,  many  of  the  interesting  phenomena  due  to  lesion*^  ^^ 
the  optic  thalamus,  would  coexist  with  those  symptoms  of  disease  wit>l^^^ 
the  internal  capsule  already  mentioned.  Ritti's  views  respecting  th©  ^^ 
lations  of  the  optic  thalamus  to  hallucinations,  and  those  of  Luys  ;^L^^' 
taining  to  its  olfactory,  optic,  and  acoustic  functions  have  a  sp^^^^ia^ 
interest  in  this  connection. 

Sensory  Paralysis. — In  most  cases  of  intra-cerebral  hemorrhb — ^ige^ 
sensation  is  impaired  to  a  greater  or  less  extent  ui)on  the  opposite  lat^^^'^ 
half  of  the  ])ody.  Both  electro-cutaneous  and  electro-muscular  sensibi  —  ^^^J 
may  be  diminished.  The  aniesthesia  may  even  affect  the  smaller  joi^^*^^^ 
Fig.  81  will  aid  the  reader  in  localizing  lesions  which  involve  the  sens^"*^  ^^ 
tracts. 

The  restoration  of  sensibility  after  an  attack  of  a|)oplexy,  wl^^*"® 
often  not  complete,  is  usually  more  rapid  than  that  of  the  power  -"*"  <^^ 
motion.  Subjective  sensations  may  remain,  however,  such  as  formicatl  — ^^"» 
hypenesthesia,  the  feeling  of  cloth  upon  the  skin,  etc.  I  have  met  ^--=5— ^i^" 
exceptions  to  this  rule,  in  which  the  aniesthesia  remained  complete  a^^^^^' 
the  motor  paralysis  had  nearly  disappeared.  I  believe  that  in  th^  -lese 
cases,  the  lesion  affected  the  sensory  fibres  of  the  internal  capsule  mm^  ^^ 
severely  than  the  motor. 

The  abolition  of  sensation  is  not  always  of  the  same  kiml.  In  ru^  ^'^^ 
instances,  sensations  of  touch  are  not  inii>aired,  while  those  of  temixi ^^=^^' 
ture  and  pain  are.  The  appreciation  of  temperature  and  pain  may  aK^  -*l»^ 
be  separately  destroyed. 

DisoKDERs  OF  Intklijoknce  AND  CoMA. — Tlicsc  nuiv  both  precede  at  -^^" 
follow  a  cerebral  lienionliage.     The  more  common  of  these  effects  t)^'^'^ 
evidenced  in  the  memory  and  emotional  faculties.     Some  ])atients  c    -=^^-^*^« 
more  or  less  persistently  after  an  ai)oplectic  stroke.     Occasionalh'  unco*  -'^^* 
trollabie  tils  of  laughter  are  induced.     Insanity  is  comparatively  iufn^-    ^  ' 
quent. 

The  memory  is  often  seriously  atfected.and  the  patient  relapses  inP'    ^ 
childish  methods  of  thought  or  into  a  state  of  apathy.     From  persons-  "^^ 
observation,  1  am  inclined  to  think  that  the  amount  of  destruction  doitr"     ^^ 
to  the  brain  influences  these  setiuehe,  rather  than  the  seat  of  the  lesiois-^'' 

They  are  more  marked  in  cases  where  the  symptoms  of  the  attack  ha\ ^ 

been  severe  than  when  mild. 

The  abolition  of  consciousness  that  accompanies  some  attacks  an^-^ 
not  others,  is  to  be  attributed,  in  my  opinion,  to  the  displacement  of 
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bfo-<spmftl  fluid  from  the*  vtMitrielfw,  as  t^xpluini'd  \>y  l*urrt.  Tlii^ 
ptoui  is  certiiiiily  U*ss  Iruqiieiit  in  t'tirtical  luHiDiih,  tluit  Ht^liltmi  sifU'ct 
veutricles,  tlum  m  intra-cerebral  le.^ions,  wbir-li  do  bo  to  a  umrkfil 

Impairment  uf  tur  ^pkctal  Senses. — Ht's[H'L'tiii;/  tlie  possibility 
exbttjnce  of  special  centres  <»f  >^iuell,  sight,  iieariu*^  ami  sensation 
Ihin  the  »ub»tuuee  of  the  thahiiniis  there  are  ditlerences  of  opinion 
lon^  authors  of  note.  8<tine  eliiiieal  facts  point  8tror»i!:ly  to  a  relation- 
p  between  ntTve-libruH  enrineeU'il  with  certain  speeiai-sense  jiereep- 
ti9  and  the  internal  capsule.  It  is  impossible,  with  our  present 
i>wMge,  to  di^liiiiteiy  Jjlat-e  the  sitnatitm  of  all  the  corttL'ai  centres 
ieU  pn*sirle  over  the  various  epecial  senses,  or  the  c^onrse  of  sep- 
ita  tiiires  which  seem  to  l>e  aagoeiated  with  them;  but  we  nre  forced 
ndTQit  that  fioine  of  the  fibres  of  the  potsterior  part  of  the  internid 
jisule  have  a  dirt*et  or  an  iiubreet  assoeintion  \vitb  nmell,  night  Jiearin^, 
stile  fiensation,  and  taste. 

One  |>ecnliar  fact  cannot  t»e  omitted  Jiowever,  viz.,  tli:it  hemianopsia 
ruetimes  occurs  in  connection  with  lesions  of  the  internal  capsule,  witli 
ttilillk'ulty  in  discrimination  of  color. 

When  the  radiating  fibres  of  the  internal  capsule  are  involved  in  a 
ion  which  creates  a  gradually  iJicreasin^  pressure  (as  in  the  ease  of 
Hon*  which  grow  slowly)  the  j'uudttH  of  the  eije  exhihilH  morhid  change» 
the  re^on  of  entrance  of  tJn^  optic  nerve  which  are  of  value  in 
gnosis,  Tiie  condition  so  produced  i^  eommonly  known  aa  the 
>kf^ed  di^k,''     ( See  Fig*  81 . ) 

la  exceptional  cases  of  destruction  of  the  internal  capsule,  the  nennt* 
tmitill  hud  been  found  to  be  abolished  on  the  side  opposite  to  the  seat 
the  lesion.  This  fact  requires  s^pecinl  consideration,  as  it  has  been 
>wti  that  the  centre  proj)er  for  olfnctorv  percejjtions  seems  to  be  in 
*  hetntdpbere  of  the  same  side.  Meynert  elaims,  however,  to  have 
intm^tnited  the  existence  of  an  olfactory  chiasm  in  ihe  r<-gion  of  the 
iterior  commissure  (in  animals  where  the  l»tilbs  tire  largely  developed); 
il  fibres  have  been  traced  in  the  region  of  the  '*  subiculum  cornu 
imonift/'  or  the  tip  of  the  temporo-sphenoidal  lobe,  which  connect  the 
^actory  centres  with  each  other.  Some  experiments  of  Ferrier  tend  to 
^provc  the  deenssation  of  the  olfiictorv  ]»aths  in  the  anterior  eommis- 
rei  so  that  the  i]Uest!oii  still  remains  unsettled.  The  sense  of  smell  is 
ire  comm*»nly  alfectiMl  in  the  nostril  of  the  side  which  corresponds 
lhi»  seat  of  the  lesion.* 

Among  the  fibres  of  the  internal  capsule  which  are  distributed  to 
e  irmporo-sphenoidal  lolie  some  appear  to  have  some  association  with 

•  Kcrrtrf  report*  •  c.iw  wbert^  t*men  and  taste  wr*re  Mnuiltiinpctualy  fthollstied  by  a 
jw  upon  ill*'  Uifi  itf  Uif  lifu*l.     Oifk*  reconl*^  h  similar  in^Uiu't*. 
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plegia  of  the  opposite  side,  the  lesion  is  within  the  subtdance  of  the  cm 
cerebri,  and  on  the  side  corresponding  to  the  eye  Bymptoms.  In  such 
instances,  it  is  not  uncommon  to  observe  a  paretic  condition  of  the  lower 
part  of  the  fiwe.     (See  Fig.  77.) 

If  the  facial  muHclea  are  paral^'zed  npon  one  Bide  and  hemiplegia 
coexists,  the  seat  of  the  lesion  is  within  the  mihstance  of  the  pons  Vardii. 
If  in  the  upper  part  of  the  pons,  the  facial  and  body  palsy  will  be  npon 
the  same  side.  If  in  the  lower  part  of  the  pons,  the  facial  and  body  par- 
alysis will  be  on  opposite  sides.  In  rare  cases,  a  paresis  of  individoal 
facial  muscles  has  l)een  observed  to  follow  a  cerebral  clot.     (See  Fig.  t7.) 

The  Hen»e  of  smell  is  liable  to  be  lost  in  one  nostril  when  the  candate 
nucleus,  optic  thalamus,  or  the  internal  capsule  of  the  corresponding 
cerebral  hemisphere  is  the  seat  of  the  lesion. 

A  peculiar  form  of  blindness,  known  as  hemianopsia^  has  Leen 
described  in  the  first  section  of  this  volume.  It  may  assume  several 
types.  The  clinical  deductions  to  be  dniwn  from  this  symptom  have 
been  already  jriven. 

Ataxic  monifeatations,  occurring  in  connection  with  evidences  of 
impairment  of  the  sense  of  sij^ht,  open  a  wide  field  for  speculation.  The 
proximity  and  intimate  structural  relations  of  the  cerebellum  with  the 
optic  lobes,  basal  ganglia,  crus,  and  medulla,  suggest  the  possibility  of 
cerebellar  lesions  when  these  two  symptoms  are  present  to  a  marked 
degree. 

The  clinical  value  of  aphasia,  as  a  diagnostic  symptom,  has  been 
discussed  in  preceding  pages.     (See  index.) 

In  the  closing  pages  of  the  first  section  a  general  summary  of  the 
guides  to  the  localization  of  cerebral  lesions  bus  been  given.  Many 
additional  points  have  been  given  there  in  detail. 

The  so-called  *'  co)Uracture  of  mnarlett,''-  which  occurs  in  connection 
with  hemorrhagic  foci  and  local  diseases  of  the  brain,  deserve  a  i)as5<iujr 
notice.  Rigidity  of  muscles  may  be  divided,  clinically,  into  those  which 
accompany  the  onset  of  the  exciting  lesion,  those  which  develop  sw>^ 
after  the  onset,  and  those  which  a])pear  late  as  post-pa nily tic  manifest**' 
tions  (usually  from  two  to  five  months  after  the  attack). 

The  first  form  is  most  commonly  observed  in  connection  with  c^^' 
tical  lesions.  It  disappears  within  a  few  days.  It  is  due  to  mechanic^* 
irritation  of  the  cortical  centres. 

The  second  form  is  to  be  attributed,  according  to  the  researches (>* 
Todd,  to  the  irritation    produced    by  a  reactive   inflammation  in  tl»*^ 
neighborhood  of  the  cerebral  lesion. 

The  third  form  possesses  greater  clinical  interest  than  the  others** 
because  of  its  persistency  and  the  deformities  which  it  is  liable  to 
produce.     It  never  atfects  all  of  the  paralyzed  muscles  with  equal  inten- 


CEKEBKAL   HEMUttRHAUE. 


279 


p^ra^lyzed,  the  coma  will  not  be  an  proroiiiKl  ns  in  apoplexy,  the  breath 
firlll    HTUi'll  of  liquor,  tiud  alciihol  iiiuy  be  detrotril  in  the  nrine. 

The  coma  of  ttpitim  and  vhhtral  is  not  sviteriiiecl  witii  jiaralyftiw,  and 
tlio  f3Upils  are  nuirkedly  coiitnictetl.  The  brcathinjr  and  pulse  resemble 
llio^^  of  cerebral  compreH8ion  in  Home  respects. 

C^omprf^siun  of  tlu*  bnun  from  iftflamiutilfyrtj  iir  utimua  exudation 
eo^ild  hnrdly  l)0  nji»taken  for  n|K»plexy.  The  history  of  the  case 
irouiltl  t»ot  jMiiTit  to  cerebrjd  hemorrhuLC,  nor  woiihl  the  attaek  be 
iii^t:^!.  DiuiieouH. 

^he  dillerential  dingtiosia  between  apoi>leetic  clots  in  tlie  ditFerent 
p«-r^s*  of  the  brain  Itavc  jdread^^  been  considered  at  some  leni^th.  Further 
hlnf:«^  will  bo  piveu  in  tlie  ehi&inu^  pni*:es  of  the  section  npon  the  diHeases 
^^  t:  Ixe  briin,  which  denl  with  tlie  loeidizalion  of  cerebral  lesions, 

Prognosis. —  Wiiether  it  is  [>oHtiible  for  u  patient  to  recover  perfectly 
^^^'^^xmx  an  attaek  of  cerebral  hemiirrhnge  i;*  a  subject  of  |j^reat  im|iortaiiee 
t*>  ^X'vry  patient  and  Ins  Triends.  Ttie  qnestiou,  if  asked,  can  be  intelli- 
gent. I  j  ttu&wered  as  foUowa;  ( I )  the  changes  wideh  have  occnrrcd  in  the 
briiJii  tire  of  necessity  permanent  to  ftome  extent;  ('I)  the  clot  will  do 
mc>i-^»  liermanent  injury  in  sonn^  partj^of  the  brain  than  in  othei*?*;  (3)  the 
^^*^«",  which  tends  to  form  in  the  niont  favorable  canes,  i?*  liable  to  cause, 
"3''  it:^  presence  alone,  more  or  less  disturbance  of  the  ceri'bral  functions; 
'^  -)  i  Ti  moHt  ca^e>4,  a  tendency  to  a  reenrrence  f)f  the  hemorrhage  exists; 
\^ }  t^otnetimes  many  years  elapse  bel'ure  a  recnrrenee  takes  place;  (G) 
">i«tll  Y^  the  term  '*  recovery ''  must  always  lio  taken  in  its  restricted  sense 
*^*^ri  applied  to  apoplerttc  subjects. 

'"riie  prognosis  is  the  most  gram  when  the  Cimia  is  prolonged  beyond 

*^   i^sual  limits,  wtien  the  temperature  rises  to  an  extreme  point  after  the 

^^*^Ok;  when  the  vagus  nerve  shows  the  etfeet  of  impairment;  when  the 

^'^^^t^toms  ot*  pulmonary  a^dema  are  developed;  when  the  sphincters  are 

^^'^lyzed;  when  prolonged  or  frequent  convulsions  accom{mny  or  follow 

***   n^ttack.  and  when  the  pupils  are  widely  dilated, 

-  In  aged  subjects^  the  jirog^osis  is  more  grave  than  in  those  of  middle 

Treatment. —  At  the  onset Jn  cases  of  m«)derate  severity,  the  heiid 

*^<H\ld  be  kcjit  elevated  and  cold  compresses  maybe  applied  to  arrest 

^1*  escape  of  Jilood.     The  stomarh  may   t»e  cvncnated  by  rnnninLr  the 

'^^tinger  into  the  pharynx  of  the  i>atient,  or  by  a  stoma eh-pump  if  the 

'^^tnck  should  follow  a  hearty  meal.     The  room  should  be  kept  at  a  eom- 

^^nably  cool  tempeniture  (abont  fiO^).     No  food  sliould  Ix^  given  to  the 

l*fitient  for  twdvc  hours  atVer  the  attack,     i'ool  aeidulatetl  ilrinks  will 

^lo  no  bArna  and  are  oiten  orrateful.     If  the  bowels  be  constipated,  they 

moved  by  a  purgative  enema  or  some  mi  hi  saline  eathartiCt 

theterism  should  be  resorted  to.    It 


benevf 
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is  best,  as  a  rule,  to  do  as    little  as  possible  outside  of  these  Bim[— ^^ 
measures  until  all  sigrns  of  cerebral  irritation  have  disappeared. 

In  severe  cases  it  is  the  custom  of  some  practitioners  to  administi^^t^*^ 
croton  oil  at  once  and  to  bleed  the  patient.     I  would  caution  the  rea<1^^~^*^^ 
in  reference  to   both   practices,  althou<i:li  the\'  are  sustainefl  by  soi  -^  *w^ 
authors.     IJleeding  is  never  performed  by  nie,  and  cathartics  of  an  acti   -^    i^'*^ 
character  should  never  be  given,  in  m}^  opinion,  nnless  the  bowels  h.i  ..^'save 
been  obstinately  constipated  for  several  days  in  succession.     Ice-bags       ^^  to 
the  head  and  nape  of  the  neck  tend  to  arrest  the  hemorrhage,  and  a^=^    «iv 
advisable  at  the  time  of  the  attiuk.     No  attempts  at  medication,  in  ordM  -^^ier 
to  j)romote  absorption,  should  be  made  until  all  signs  of  cerebral  irrir   *  *itii- 
tion  have  subsided.     To  dost-  these  j)atients  with  enormons  amounts  »        -of 
the  iodide  of  [)otassium  early  is  to  my  mind  nonsensical,  and  decided M^  -wily 
opposed  to  all   known   pathological   facts.     The  aim  of  the  treatrae-s^^ent 
should  be  to  preserve  physical  and  mental  quietude  b}'  every  knoiH^^  '•wn 
means,  and  to  avoid  everything  that  will  tend  to  disturb  it. 

If  any  of  the  symptoms  of  inflammation  appear,  after  the  symptoi:*'  ^m** 
of  onset  have  subsided  to  a  greater  or  less  extent,  counter-irritation  F  by 
the  use  of  blisters  or  the  actual  cautery  to  the  back  of  the  neck  and  t  :^»11»e 
renewal  of  the  ice-bags  will  be  of  service.  If  the  pulse  becomes  rapP  ^nid, 
small  doses  of  aconite  may  be  indicated.  Opium  in  small  doses  Tr-=^^^'iU 
often  prove  of  aid  in  cpiieting  restlessness  and  mental  excitement. 

In  about  a  week,  provided  the  case  is  to  go  on  toward  rtK^overy,  t    J^^^^ 
patient  will  show  some  desire  to  move  his  paralyzed  limbs,  and  a  sliti,  ,^  '^"* 
improvement   in    motion  may  be  detected.     By  the  end  of  the  seco*"  -^^^^^ 
week  the  actual   treatment  of  the    paralysis  should  generally  he  coi    ^   *"^' 
meneed.     I  ipiestion  the  ]>ro|)riety  of  ever  beginning  electrical  treatme  '!*-^^^" 
before  ten  to  fourteen  days  have  ehipscd,  even  in  the  most  favorable  casi-^  .^^e>. 
I  would  also  make  the  same  remark  in  reference  to  nnissage,  and  the  i  ^       ^^^' 
tenial  administration  of  phosphorus  and  strychnia.     I  believe  that  not    ^  -^  ^' 
iug  is  lost,  and  much  often  gained,  by  delaying  active  treatment  l»evoiK:  ^  ^^ 
the  time  when  anxious  friends  are  apt  to  clamor  for  it. 

Nutritions  food  should  be  administered  to  the  patient  as  soon  afte^  '^ 
the    attack   as   the  stomach  is  well  able  to  bear  it.     I  have  a  decide* -^-^ 
preference  for  milk  over  any  pr(q)aration  of  beef     1  think  that  an  egt'^-^'^^^ 
broken  into  a  g()])let  of  milk  and  made  palatable  with  sugar  or  nutmes,'^^^^**" 
contains  more  nutrition  in  a  condensed  and  acceptable  form,  which  cai^  ^  . 
be  easily  digested,  than  any  other  known  combinati(m.     Still,  Liebig'?« 
and  Valentine's  extracts  of  beef  are  reliable  and  valuable  preparations   -^^^^ 
and  answer  well  as  a  means  of  administering  nourishment. 

Respecting  the  actual  treatment  of  the  paralytic  symptoms,  massage^"^ 
and  electricity  are  the  mechanical  agents  upon  which  to  rely,  and  phos-^ 
phorus  and   strychnia   the  drugs   that    seem   to   be  the  most  lH.»neticiaL 
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Chsireot  has  lately  advocated  the  use  of  powerful  magnets  applied  against 
the  skin  of  the  paralyzed  parts,  and  has  accomplished  some  apparently 
startling  results.  They  are  too  expensive  and  uncertain  as  yet  in  their 
results,  however,  to  be  recommended  for  general  use,  even  if  their 
curative  properties  are  to  be  regarded  as  well  established. 

Massage  should  form  an  important  part  of  the  treatment  of  motor 
and  sensory  paralysis.  It  not  only  hastens  the  recovery  of  motion  after 
apoplectic  attacks,  but  it  helps  also  to  prevent  the  extreme  post-paralytic 
contractures  that  frequently  follow.  It  should  be  employed  for  ten  or 
fifteen  minutes  once  or  twice  every  day  by  a  person  experienced  in  the 
art.  Massage  does  not  consist  of  rubbing,  per  se.  It  is  an  art  in  itself, 
and  should  be  scientiticall}'  performe<l  when  employed. 

The  faradaic  current  will  answ^er  well  in  the  treatment  of  apoplectic 
paralysis,  provided  that  degenerative  changes  in  the  muscles  do  not 
develop.  The  strength  of  the  current  should  be  sufficient  to  cause  slight 
muscular  contractions,  but  not  so  intense  as  to  create  severe  pain  or 
fatigue.  If  the  mus(*le8  show  secondary  degenerative  changes  the  static 
or  galvanic  current  is  advisable.  It  should  be  employed  until  the  faradaic 
current  begins  to  show  its  normal  reactions.  A  rapid  improvement  will 
usually  follow  the  use  of  electricity,  even  in  very  bad  cases. 

The  wire  brush,  as  the  active  pole,  is  the  best  method  of  applying 
the  faradaic  current  for  the  relief  of  sensory  paralysis,  in  case  it  exists. 
The  a uflBsthesi a  often  disappears  spontaneousl}',  however;  the  proximal 
parts  of  the  limbs  usually  being  the  first  to  exhibit  improvement. 

The  question  of  the  advisability  of  venesection  in  apoplexy  must, 
to  my  mind,  be  decided  in  the  negative.  The  abstraction  of  blood  from 
the  general  system,  after  a  clot  has  formed  in  the  brain-substance,  or 
upon  its  surface,  cannot  affect  the  existing  lesion,  and  must  necessarily 
tend  to  weaken  the  power  of  reaction. 

Strychnia  often  aids  in  effecting  a  cure.  It  may  be  given  by  the 
month  or  hjpodermically.  The  dose  by  the  former  method  is  about  one- 
twenty-fourth  of  a  grain  three  times  a  day,  and  by  the  latter  about 
one-thirtieth  of  a  grain  once  a  day.  This  drug  acts  particularly  well  in 
old  cases  of  cerebral  hemiplegia. 

Phosphorus  is  another  drug  which  may  be  indicated.  It  may  be 
administered  separately  or  in  combination.  Phosphide  of  zinc  is  a 
favorite  salt  with  some  authorities.  The  combination  of  nux  vomica, 
mentioned  in  connection  with  the  treatment  of  cerebral  congestion,  acts 
well  in  many  cases. 

Post-panilytic  contractures  are  benefited  greath'  by  massage,  when 
it  is  employed  persistently  from  the  date  of  their  first  ap|)earance. 

Regarding  mental  treatment,  I  advise  my  patients  to  avoid,  for  many 
months  after  an  apoplectic  attack,  all  forms  of  occupation  that  demand 
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prolonged  mental  effort,  or  which  occasion  over-excitement  or  latigne. 
instruct  them  particularly  to  dismiss  anxiety,  as  an  important  step  in  1 1 
cure.    Travel,  abstinence  ftrom  tobacco  or  alcohol,  and  JadiciooB  exeicL 
in  the  open  air  are  often  important  aids  in  re-establishing  the  healt 
An  excessive  use  of  the  eyes,  as  in  reading,  is  to  be  prohibited.     Ti 
digestive  apparatus  should  be  carefully  watched,  and  tonics  may  begiv< 
with  benefit  in  many  cases.     I  prefer  quinine  to  all  other  tonics  after  tl 
case  has  progressed  well  toward  a  cure. 

HEMOBBHAGE  OF  THE  GEBEBBAL  MENINGES. 

In  this  variety  of  hemorrhage,  blood  may  be  found  (1)  between  tl 
dura  and  the  skull ;  (2)  beneath  the  dura;  and  (3)  in  the  sub-arachnoide 
space.     In  the  previous-  section  we  have  discussed  cerebral  hemorrfa 
in  a  general  way  (so  far  as  its  symptomatology  is  concerned);  but  son 
fKcts  of  value  may  be  given  regarding  this  form  in  contradistinction  1 
apoplexy. 

Morbid  Anatomy. — Clots  between  the  dura  and  the  skull  are  alma 
invariably  due  to  injury.     Hammond   quotes  five  cases  collected 
Ointrac  which  were  apparently  of  idiopathic  origin,  but  they  are  to 
regarded  as  exceptional. 

The  suh-dural  variety  is  closely  allied  to  hrematoma  of  the  raeninc 
(pachymeningitis  interna).     It  differs  from  the  internal  form  of  f^^^Z     - 
meningitis,  however,  in  that  the  hemorrhage  precedes  the  formation 
the  investing  membrane  (which  is  usually  detected  in  both);  and  also  i 
thnt  the  membrane  does  not  present  a  well-defined  laminated  appearsnc 
and  a  net-work  of  newly-formed  vessels  between  the  layers.     Furthe 
more,  the  hemorrhajje  is  loss  distinctly  circumscribed  than  in  the  ca 
of  hflpmatoma  observed.     Finally,  this  variety  of  hemorrhage  may 
disseminated  over  a  vcrv^  extensive  area  of  the  brain's  surface. 

In   the  siib-ararhnoidnl  variety  the   clot   is   generally  imperfectt^  ^— -- 
organized,   because    of   the   admixture   of  eerebro-spinal    fluid.     It 
frequently  found  at  the  base  of  the  skull.     The  arteries  are  creneralf      ^ 
atheromatous.    An  investing  membrane  to  the  clot  is  not  present.     Th 
form  of  hemorrha're  is  often  associated  with  aneurismal  dilatations 
the  larfte  arteries  forming  the*' circle  of  Willis." 

Etiology. — Infancy  and  old  a<re  appear  to  be  more  fVequently  aflTectc!^^^^ 
than  middle  life.     It  is  more  common  during  the  first  and  second  yea^f^ 
of  life,  and  after  fifty  than  between  those  ages.     The  veins  as  well  as  tlr 
arteries  appear  to  be  liable  to  rupture,  especially  in  young  children,  af 
injury  received  upon  the  head.     Later  in  life,  alcoholism,  insolatioi 
excesses  in  eating  and  venerv.  severe  muscular  exertion,  constipatioB 
amenorrha»a,  and  atheroma  tend  also  to  excite  it. 

Symptoms. — Much  that  has  already  been  said  when  apoplexy'' 
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discMiBsed,  respecting  cortieal  lesions,  liojArs  diivctlv  iipHii  tlii>  ticld. 
>iii*?  elitileal  ilfductions  may  be  drawn,  liowvver,  lu'lwtH'n  lesions  rd*  the 
fcxtntnliind  and  snlKimrhnoiiUd  vnrictieh.  The  (}urn  in  no  clo^tdy 
»ltJiLC?JitHl  to  the  hast*  of  the  NkuU  that  the  tnrmer  variety  may  l»e 
aimt  •  iitiiraUy  exi'luded  tVom  that  regioiK  Hence  the  etteets  of  pressure 
of  c*xlni-«liind  liemorrha^res  niunt,  of  necessity,  be  exerted  chietly  ujion 
tUe  eerehmt  hoiuisphores.  On  the  other  hand,  Hid>-ara€hnoidal  clots 
are  fiTqnent  at  the  Imse  of  the  *tknll,  mn]  may  involve  the  ornra  cerebri » 
tbt*  |->ons,  the  medulla,  the  cerel>elhir  luHlnneles.  and  the  cranial  nerve- 
triin  ttsi  ,1^  ^t^U^  We  would  therefore  he  more  lialile  to  encounter  difttnrb- 
wiec*f-*  of  the  special  seniles,  or  the  motility  of  the  eyebalU  the  evidences 
^^  facial  palny^  vomitinu,  choked  dif^k,  rotary  niovenients,  ami  exteUHive 
ho*|  v-paraly,siH  in  the  subarachnoidal  variety  than  in  eNtranlunil  fjenior- 
riift^^  Coma,  vertijro*  headache,  and  convulsions  may  occur  in  l»oth  of 
Mie»o  varieties.  If  tiie  medulla  is  involved,  reflex  automatic  movements, 
*Qeli  Qg  the  heart  8  action,  the  respiratory  rhythm,  the  act  of  nwallowing, 
*^^***%  nre  liable  to  be  mure  or  leas  disturbed  if  deatli  does  not  immeti lately 

5^nmll  menintreal  clots  upon  the  convexity  of  the  hemisi^heres  are 
*^^'*<-'nted  often  by  some  sjtecTal  fvpe  nf  inonoplc;iia,  amnesic  or  ataxic 
'^I^U^.^ia^  Qi»  jin  impairment  of  Bome  special  sense.  Extensive  surface 
*>^nif>r|.hagi*  of  the  convexity  wonld  result  in  a  train  of  sym|jtoms  closely 
*litfrc|  to  those  of  intra-cerebral  chds.  These  have  already  hccu  described. 
Differential  Diagnosis. — The  reader  is  referred  to  previous  pages  and 
^^*  t^'ii  tallies  which  follow  for  information  respecting  the  diagnosis  of 
«I>0|>|,.3jy  jinfj  Rai-rjK.i*  hemorrliajjfe. 

Prognosis. — Extensive  surface  hemorrhage  generally  produces  death 
^"^tiiii  a  Umger  or  shorter  period,  varying  from  a  few  hours  to  a  few 
*^^lvs.  I  liave  known  a  chihl  to  live  many  days  with  a  clot  that  covere<l 
*^^i-ljr  ni^  entire  hemisphere.  On  the  other  hand,  I  lately  saw  in  consul- 
^tic3>j|  a  gentleman  of  sixty  years  of  age  who  died  of  surface  hemorrhage 
***  m.  fpw  hours  after  coma  set  in.  In  some  instances,  recovery  takea 
•^■^^^^  by  the  clot  tn'coming  encysted  and  undergoing  nbsnrptirm. 

CMots  at  the  base  of  the  brain  arc  liable  to  cause  instantane*nis  death 

y  the  presfiure  exerted  upon  vital  centres.     The  development  of*  vomit- 

^*  or  of  the  so-cnlled  *-Cheyne-Stokcs  respiration"  is  a  symjitom  of 

^'*^     import,  whenever  encountered  in  connection  with  a  cerebral  lesion. 

Treatment, — Nothing  can  be  said  here  in  addition  to  the  suggestions 

"vr%*d  in  the  preceding  section. 

In  closing  the  discussion  of  cerebral  hemorrlmgc,  T  take  the  liberty 
^*^  quoting  (with  slight  modifications)  from  the  third  edition  of  my  work 
*^ti  **  Surgical  Diagnosis"  the  following  differential  tabk»s,  which  relate 
^<>Ttj  or  lei^B  directlv  to  this  condition  : — 
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PAKALYSKS   FROM   CORTICAL  PARALYSIS  FROM  NON-CORTICi**^  ^M^ 

CEliERKAL   LESIONS.  CEREBRAL   LESIONS. 

I.s  seldom  coiiipleiely  lost  at  tlie  onset  of  A  sudden   loss  of  consciousness  ufu^^>^  "^ly 

paralysis,  unless  the  lesion  be  extensive  or  accompanies  the  development  of  the  les-    :a«i-    -on 

due  to  traumatism.  or  its  manifestation  in  the  form  of  paralj' —    m-=^is. 

If  ushered  in  with  an   epileptic  attack,  Convulsions  are  not  usually  present  <1L     "^K-ar- 

consciousiuss  is  ofcour.se  lost.  in^  the  "paralytic  atta<.'k.' 

Pain. 

Local  pain  within  the  head  is  ollen  com-  The  patient  is  usually  unconscious  at        "^c  he 

plained  of  at  the  time  of  the  attack.  lime  of  the  attack  and  for  some  lime  nT'mL-  -^r, 

and  (even  after  the  attack)  pain  in  the  b    ^m^^^td 
IS  a  less  constant  symptom. 

PKRCr.'-SlON. 

Percu-ssion  over   the  seat    of  the   lesion  Negative  in  its  results. 

often  elicits  j»ani. 

Paualvsis. 

MonopU't/iu  (in  any  of  its  forms)  is  typi  llcniiplnjia  or  hcmiarutsthesia,   mort^  ^^ 

cal  of  this  condition,  wh<'n«n«'r  it  exi.sts.  less   profound,  follow   the  developments  ^ 

Spixial  (/roups  of  muscles  are  })aralyz<d.  the  lesion,  as  a  rule.     Both  may  coexis'i^- 

and  some  iiic>re  than  olh<'rs.  some  cases. 

The  paralysis  is  often  transitory,  if  tlu^  It  is  slow  in  recovery, 

lesion  be  slight  or  superti'.'a!. 

The  ^rou}»  of  muscles,  whi<h  is  the  last  The  improvement  is  comparatively  y^^^ 

to  show  improvement,  may  be  a  valuable  form,  .^o  tar  as  special  groups  of  muscles 

gui<l«'  in  localizing  the  seat  of  injury.  concernc(l. 

Stiisilnlity  is  usually  uniinpaired.  More  or  less  ana'XheMa  usually  <'oe)u:^ 

with  !li«'  motor  paralysis. 

Mi'sci'LAii  KitiiDirv. 

TIh?    paralyzed     nmscles    often    ••xhibit  Early  rigidity  of  the  j»aralyzed  niU5— " 

rigidity  at  an  car/y  d;ilo.  is  i;irf»  m  central  cerebral  disejise. 

<'iioiieif()i:m   Movi:.mi;nts. 

lnfr«*<juenl  as  a  >eijnel  to  the  paralysi.-<.  Fie«juently  follow  the  development  of 

}i»-iniplegia  <ir  hemiamesthesia. 

KlKCTUO  ('ONTKAiTII.ITV. 

The    paraly/'-d    mu>'l.->    exhibit    iminial  May  be  mn-aired  or  inoditi<^i,  some  t      » 

••lectro  (ontraciihtv  afi.-r  tIi<'  onset  of  paralysis. 

Si/fnnt(jtns  ui  (_\iinini>ii . 
Hot)]  are  a-«-(»ciateil  with  motor  paralysis. 

may  l>e  a-s«)«'i;ne.l  with  post  paralytic  rigidity  of  muscles. 
>uc|(|en  advent. 
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^e  lesions  of  thk         destructive  lesions  ok  the 
;bral  cortex.  cerebral  cortex. 

805 IAN  Epilepsy.) 

History. 
T  for  the  most  frequent  caufio  Sy])hili8  is  only  one  of  many  causes  of 

n.  this  condition,  and  by  no  means  the  most 

trommon. 

Convulsions. 

is    seized   with    convulHive  ConvulKions  are  usually  absent. 

epileptic,  type,  which    are 
nsiaU  paralysis. 
:h  first  shows  rigidity  during 

points   toward   the   motor 

]t»,Tt  as  the  seat  of  greatest 
nay  thus  assist  in  localizing 
lesion. 

Paralysis. 

.  is  somewhat  of  the  '  vioiio-  A   woU  inarke<l    "  monoj»legia"   is  devel- 

it  is  usually  transitory.     It       oped,  which  is  more  or  less  permanent  ac- 
elined  as  in  the  case  of  de-       cording  to  the  cliaractor  of  the  lesion.  It  gem»- 
i.    It  exists,  as  a  rule,  on  the       rally  afl'ects  the  side  opposite  to  the  lesion. 
the  lesion.  The  groups  of  muscles  affected  with  }>a- 

ralysis  will  aid  in  de<'iding  as  to  the  seat 
and  extent  of  the  lesion. 

rR0<iN0SI8. 

ountof  its  frequent  8y]>hilitic  Depends  entirely  upon  the  rhara4'ter  of 

the  lesion,  its  seat,  and  extent. 

AL   HEMIPLEGIA.  SPINAL   HEMIPLE(JIA. 

KoRM  OF  Attack. 
sudden.  Onset  may  be  gradual, 

is  often  lost  wh«Mi  the  h'si<m  Consciousness  is  not  lost. 

Ated  in  the  hemispheres. 

History. 
icrebral  disease,  su<h  iw.  apo  That  of  some  spinal  Usion  situated  in  the 

I.  softening,  tumor,  etc.  cervical    region,    and    involving   only   one 

/ntcral  half  of  the  spinal  cord. 

Pupils. 
be  irregular.  Are    unaflFecte<i.    unless    the   cilio-spinal 

centre  within  the  cervijal  region  of  the 
cord  be  involve*].  If  so,  the  '  Robertson 
j>upil "  may  exist. 

Ophthalmoscopic  Examination. 
le  "choke<l  disk."  Negative. 
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Ckajtial  Nebves. 

The  cranial  nerves    are  freqaently  in-  The  cranial  nervei  an  not  iuTolved,  « 

volved,  causing  paralytic  Bymptoms— com-      lev  a  scleroeiB  of  the  cord  eztands  apvj 
monly  in  the  nostril,  eye,  or  fiftce.    The      late  in  the  disease, 
spinal  senses  are  often  modified. 

Crotud  parcUyns  (in  any  of  its  forms)  Crossed  paraljrsis  is  never  pieeent 

may  be  pr«i«ent. 

Reflkz  Phevoxkha. 

Are  usaally  normal.  Some  of  the  varioiis  reflexes  are  liable 

be  impaired  or  lost. 

Spasmodic  Phekoxena. 
The  paralyzed  muscles  are  not  rendored  Spasms  of  the  limbs  are  very  frequenS 

particularly  susceptible  to  H|)a8iii. 

ELKCTFRo-MuaauLAB  Phenomena. 
Usually  normal.  Modified  according  to  the  parts  of 

cord  whi<:h  are  affected  by  the  lesion. 

Sensory  Phenomena. 
Anaesthesia  or  Analgesia,  whenever  they  Anaesthesia  or  Analgesia,  when  pr 

exist,  are  on  the  $ame  nde  a»  the  motor      are  on  the  tide  opponie  to  the  moicr  par% 
paralytU.  yns. 

Sensations  of  burning,  pricking,  form*  '- 
tion,  coldness,  and  heaviness  often  ezi^i 
the  onset.  HypersBsthesia  follows.  So  V 
quently  antesthesia  may  be  developed. 

Respiration. 
Respimtion  is  sMdom  affected.  Difficulty  in   breathing  is  often  ezf 

enoed  when  the  spinal  lesion  is  alK>ve 
origin  of  the  phrenic  nerve. 

Sphinotkus. 
Hm  Hphincten*  aro  not  involvtxl,  a^  a  rule.  The  vusical  and  anal  sphincters  are  o>" 

atTcM'te^l  with  inertia  or  paralysis. 

Skxtal  KrxcTioNa. 

The  sexual  pow(>r  id  coninionly  nttained.  The     sexual     power      is     oocasion ' 

abolished. 

Sj/mptoviH  in  Common. 
Both  are  a-s^iociattid  with  hemiplegia. 
Both  may  1)"  associated  with  abnormal  sensory  phenomena. 


pachymeningitis;   ok,   INFLAMMATION   OP  THE  DURA  MATK^^ 

This  eoiulitioii  is  usually  cin^umscrihed,  and  rarely  spreads  over  'C''^ 
whole  convexity  of  tlie  brain.     It  is  of  two  forms,  the  suppurative  m-'^^ 
the  non-suppunitivo.     Because  it  is  frequently  associated  with  extravP^^ 
tion  of  blood,  it  is  described  by  some  authors  under  the  name  of  "h«ll>*^ 


^^^ 
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IRRITATIVE   LESIONS  OF  TlIK  DESTRUCTIVE   LESIONS  OF   THE 

CEREBRAL  CORTEX.  CEREBRAL  CORTEX. 

(Jacksonian  Epilepsy.) 

History. 
Syphilis  is  by  far  the  most  frequent  cause  Syphilis  is  only  one  of  many  causes  of 

of  this  condition.  this  condition,  and  by  no  means  the  most 

common. 

Convulsions. 

The    jiatient   is   seized   with    couvulnive  ('onvulwions  are  usually  absent. 

att4k:ks   of    the   epileptic   type,  which    are 
followed  by  traruient  paralysis. 

The  pan  which  yir«i  shows  rigidity  during 
the  convulsion  points  toward  the  motor 
centre  for  that  part  as  the  seat  of  greatest 
irritation.  It  may  thus  assist  in  localizing 
the  seat  of  the  lesion. 

Paralyjsis. 

The  paralysis  is  somewhat  of  the  'mono-  A   w<ll  inarkefl    " njono])legia"   is  devel- 

pUtjvc'  type,  but  is  usually  transitory.     It      oped,  which  is  more  or  less  permanent  ac- 
18  not  SO  well  defined  as  in  the  case  of  de-       cording  to  the  charact or  of  the  le.sion.  Itgenc- 
structive  lesions.    It  exists,  as  a  rule,  on  the      rally  affects  the  side  opposite  to  the  lesion. 
side  opposite  to  the  lesion.  The  groups  of  muscles  affected  with  pa- 

ralysis will  aid  in  deciding  as  U\  the  seat 
and  extent  of  the  lesion. 

PROiiNOSIS. 

Good — on  accountofits  frequent  syphilitic  Depends  entirely  upon  tin-  rhanntHr  of 

oriirin.  the  le-^ion,  its  seat,  and  extent. 

CEREBRAL   HEMIPLEGIA.  SPINAL   HEMIPLKUlA. 

Form  of  Attack. 
On«»et  usually  sudden.  Onset  may  be  gradual. 

Consciousness  is  often  lost  when  the  lesion  Consciousness  is  not  lost. 

114  i'entrally  situated  in  the  hemispheres. 

History. 
That  of  some  cerebral  disease,  such  jw  apo-  That  of  some  spinal  Usion  situated  in  the 

>l«-xv.  **ni^»ol'**ni,  soft^^nirigf  ^n^or,  etc.  cervical    region,   and    involving   only   one 

kiteral  half  of  the  spinal  cord. 

Pupils. 
Are  liable  to  be  irregular.  Are    unaffect<-<l.   unles.«    the   cilio-spinal 

centre  within  the  cervical  region  of  the 
cord  be  involvwJ.  If  so,  the  '  Robertson 
pupil "  may  exist. 

Ophthalmoscopic  Examination. 
M»y  reveal  the  "choked  disk."  Negative. 
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of  any  kind  should  excite  a  anspicioii  of  the  exiatcnee  of  packjnacai^ 
gitia  of  the  gammatoa^   variety.     The  cranial  nerrea*  capctially   ^^ 
ol&ctory,  optic,  motor  ocoii,  and  facial,  are  apt  to  be  iuTolTed  and  to»  &^^ 
clinical  evidence  of  more  or  less  impairment  of  fonction. 

The  following  table  in  quoted  from  the  third  edition  of  the  •■tla*^*^^ 
work  on  **  Sur<rtcal  Diagnosis:*' — 

EXTKRXAL  PACHYMENINGITIS.  INTERNAL  PACHYMEjnXOIT^s*- 

(HiEMATOMA  OP  TVB  DCBA  HAn;^B.> 

Cai-ses. 

Tnuiuuitisni  of  the  <-a1varia.  Hironic  alcobolinii  sad 

hiiKeausen  of  the  cranial  bonei*.  Arate  febrile  diioiden  (&Ttn. 

Cartetand  necroAit*  of  the  cervical  vert^bne.  tiMn  and  puerperml  dtfeaea). 

8u[*i»arative  dimams  of  the  vertebral  liga-  (.*hronic  .diseaaeB  of  die  hesil 

ffif-niH.  \wiA.  and  the  paralyni  of  die 

It  ran;ly  follows  syphilitic  or  rheumatic  be  anociated  with  it. 

OTHi'litionH  of  the  crania m  or  erysipelas  of  Old  agcr. 

the  )<cal{>.  Males  more  fr«qiieiiUy 

maW. 

Headachk. 

Inton«e  and  circnmflcribed  hfsadache  qpa-  Periodical    headache   ia  oommoiily     pf^ 

ally  ex  iHtJ<.  duced :  gradually  reaching  extmne  inteaB**^ 

whenever  the  abate  form  eTirti 

O5VI'lJ»I0NS. 

Sliffht  convalsionfl  are  common   at   tho  fVmvulsionfi  are  rare. 

onx't. 

Hkaiit  Symptoms. 

V«;rtigo.  nauKea,  and  vomitinj'  are   fre-  Weakness    of  memory,  apathy.  aoH****^ 

quf fitly  met  with  at  theonRetof  tti«  disfa.-*-.       l«*ucft.  and  delirinm  are  the  more  coxoi"*'* 

symptomp. 

Pt'PlLS. 

The  pupilH  are  aj»t  U^>  l>ecome  une<iual.  if  The  papils  are  not  necemarily  affected 

the  prewure  u|»on  trn*  brain  w  wevere.  because  the   prewure  of   the  sanguifi*'^''" 

cyst   is   more  limited   than  that  of  »    P*" 
exudation. 

They  may  be  contracted. 

Pri«sE. 

Th«-  fnilw'  in  at  first  a<x»lerated.  but  be-  The  pulse  fails  to  exhibit  the  effects  *?^ 

(roin»*H  slow   and    irro^ular   when   rorftbral       general    cerebral    compression,  except    '" 
wmipression  is  produ<:«i'l.  severe  an<l  fatal  caws. 

Latk  Symptoms. 

Coma  and   paralysis   follow    if   cerebral  P'eebleness  of   the  limbs,  unsteady  g^^ 

compression  or  abscess  is  phhIuc^kI.  and  changes  in  the  nutrition  indicate  tb« 

latent  progress  of  inflammation  of  the  br*^ 

Symptoms  m  Common. 

Both  may  be  a88ociat<?<l  with  heada«-lip. 

"     convulsions. 
**  "     coma. 

"     paralysis. 
"  syphilitic  history. 
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iasions  of  tenii>erature,  slowing  oi'  the  imlse,  choked  ffink,  and  a 
Klual  paraljsiH  of  motion  or  sensation,  wliieh  may  he  prweded  by 
vulftive  attacks.  Hi^udache  is  a  marked  Kvmptoni  as  a  rule,  especially 
^lie  sypbilitie  variety.  The  beiut^rrhiiti-es  that  oecur  in  this*  variety 
c*onRtantly  recnrring  l>eeause  the  newly-tbnned  vt-Nsels  are  in  a  loose 
rx6etiv€-t issue  (orniution.  and  are  uflen  atlieromatous,  Tliis  faet 
^ihly  helps  ns  to  explaiii  why  these  |»atients  have  short  fn^riods  of 
of  conscionsuess,  transient  imndyses^.  e(mvnl**ive  attueks  at  infre- 
»»t  intervals,  and  periodical  headache.  Snclden  death  may  follow  an 
Tiaive  hemorrhagic  extravasation.  Bilateral  paralysis  may  resnit 
^hyjfl'matoma  of  the  dura,  when  it  is  Bituated  at  the  veitex  and  erosRes 
BKgittai  suture. 
The  mrpHJLiTic  vahiety  is  classed  a*«  distiiut  frutji  the  tethers  by 
^  authors,  because  the  deposit  upon  or  beneath  the  dura  is  tjsnally 
►  gunamatons  nature.  In  this  variety,  localized  hea<lacbe  is  very 
intent  and  usually  grows  worse  as  night  nfiprnsiehes.  Special  cranial 
'c?s  are  not  infrequently  iuvohed  beron-  the  cerebral  functions  are 
^iirl>e<l  in  any  way.  ]  have  made  the  diniruosis  of  this  condition  in 
^i*nl  cases  by  the  development  of  hemianopsiH;  also  by  the  existence 
nHor  oculi  paral^  sts,an€i  laclal  paralysis  alone.  I  c»nce  saw  a  patient 
lay  in  profound  coma  with  <iilated  jtupils,  storioriHis  bmitbing,  and 
ccd  sphincters  from  this  cause  for  ten  ibiys  and  eventually  recovere<l. 
s»  of  this  type  of  pach^'meningitis  may  exhibit  symptoms  of  insanity 
r.  On  tlie  other  hfind,  they  may  become  dull,  stupid,  jind  apathetic, 
»*€*  other  symptnms  devrbip  which  may  assist  in  definitely  localising 
**«Mit  of  the  lesion.  In  exceptional  crises,  I  have  seen  hemiplegia 
^lop  from  this  cause  without  any  prodromal  symptoms. 
Differential  Diagnosis, ^The  nbsciiriti  of  the  symptomH  in  all  forms 
^t-hy meningitis  renders  its  dittereutial  diagnosis  rather  a  matter  of 
lecture  than  of  scientific  accuracy.  The  following  hints  may  aid, 
•'t^ver,  in  the  discrimination  :— 

I,  In  case  necrosis  of  the  cranial  bones,  otitis  media^  fracture  of 
<sranium  or  traumatism  of  the  skull  has  existeil  and  been  followed  by 
Qtnces  of  gradual  cerebral  i-ompreasiou.  we  may  strongly  suspect  the 
^tence  of  dural  iullammation, 

%  When  a  hsematoma  is  developing,  the  symptoms  may  resemble 
^»e  of  either  acute  or  chronic  meningitis  or  cerebral  softening,  and  a 
Hive  diagnosis  may  t>e  irapossilile.  Bilateral  paralysis  is  strrmgly 
*iicatiTe  of  h  tern  at  o  ma.  The  follow  in  ii  symptoms  are,  in  my  ex  peri- 
'^*4\ also  strongly  diagnostic:  Contraction  of  the  |>upils;  localised  head* 
^le;  tmnsient  and  recurring  alUieks  of  unc^msciousness  or  |>«ra lysis; 
*Iow  pulse;  strabismus:   ptosis;  nnd  lacial  palsy, 

3,  In  connection  with  syphilis,  the  development  of  cerebral  symproiUH 

V* 
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although  calomel  baths  act  well  in  some  cases,  if  watched  carefUBj  to 
avoid  saliyation.  I  have  freqaently  employed  inunctions  of  one  diaohm 
of  the  20  per  cent,  oleate  of  mercury  night  and  morning  with  benefit, 
when  the  baths  were  not  to  be  obtained ;  but  the  effects  are  less  certain 
and  the  treatment  more  disagreeable  to  the  patient  than  by  the  bath. 
In  one  case  I  carried  the  iodide  of  potash  up  to  a  daily  administration 
of  one  and  a  half  ounces  for  several  consecutive  days  before  I  got 
satisfactory  results.  The  subcutaneous  sublimate  injection,  recom- 
mended by  Lewin,'*'  has  yielded  excellent  results,  in  some  instances, 
under  my  observation.  I  frequently  employ  it  in  connection  with  mer- 
curial fumigation.  In  those  cases  where  the  iodide  of  potash  is  badly 
tolerated,  1  have  employed  the  iodide  of  calcium  with  excellent  results. 
This  salt  is  unstable,  and  should  be  carefiilly  bottled  by  the  manu&o- 
turers  so  as  to  prevent  its  dccomponition.  It  may  be  given  in  the  same 
doses  as  the  other  salt.  All  of  the  iodides  should  lie  administered  in 
combination  with  Vichy  water,  and  very  largely  diluted. 

The  employment  of  cod-liver  oil  and  tonics  is  advisable  in  these 
cases,  as  they  are  anaemic  and  Imdly  nourished  as  a  rule.  All  stimulants 
should  be  withheld,  unless  serious  damage  to  the  ])atient  is  indicated  by 
so  doing.  In  such  a  case  they  should  be  decreased  in  amount  steadily  as 
fast  as  practicable. 

I  have  )>crHonally  discarded  for  some  years  past  the  old  routine 
nuuiagement  of  cerebral  83'philis  by  the  internal  administration  of  the 
so-called  ^'mixc<l  treatment."  It  does  not  accomplish,  in  my  experience, 
what  the  fumigation,  inunction,  or  subcutaneous  injection  methods  will; 
nor  is  it,  to  my  mind,  free  from  other  serious  objections.  My  convictions 
upon  this  point  ure  strong,  and  are  kised  upon  quite  a  large  experience 
in  the  mana<^ement  of  these  eases.  It  is  not  necessary  for  me  to  defend 
my  views  here;  but  it  eannot  l>e  denied  that  one  essential  factor  in  suc- 
cess in  these  cases  is  nninipaired  digestion.  Even  if  the  improvement 
was  as  rapid  under  the  old  plan  as  the  new  (which  it  certainly  is  not) 
the  digestive  organs  are  more  fre(|uently  deranged. 

AKACHXITIS. 

Thieicening  and  opacity  of  the  arachnoid  has  been  observed  in  con- 
nection with  atheroma,  eaneer  of  the  al>dominal  viscera,  granular  kidney. 
senile  dementia,  delirium  tremens,  tul)ereulosi8,  heart-lesions,  cerebro- 
spinal meningitis,  hemorrhage  into  the  pia  mater,  and  as  a  sequel  to 
disease  of  the  bone  and  the  dura  mater. 

It  may  be  associated  wuth  an  effusion  of  lymph  or  pus,  and  be  either 
local  or  general. 

The  exciting  cause  will  be  of  the  greatest  aid  in  determining  its  char- 

*  "  Syphilis,"  by  (ioorire  Lewin.     Blaklston,  Son  &  Co.,  1882. 
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acter  during  life.  It  is  often  inOpossilile  to  discriminate  during  life  be- 
tween lesions  involving  the  dura  mater  from  those  of  the  arachnoid  ;  and 
it  is  still  more  difficult  to  separate  its  morbid  conditions  fron)  those  of 
the  adjacent  pia  mater  which  underlies  it,  and  which  usually  participates 
to  a  greater  or  less  extent  in  its  changes. 

Atheromatous  degeneration  of  the  cerebral  vessels  seems  to  be  com- 
monly associated  with  those  forms  which  have  their  apparent  origin 
either  in  cancer  or  the  abuse  of  alcohol.  As  is  the  case  with  all  inflam- 
matory conditions  of  the  coverings  of  the  brain,  the  symptoms  are  pro- 
duced either  by  the  hypera?mia  in  the  early  stages,  or  by  the  pressure  of 
the  exudation  upon  the  brain,  or  from  cerebral  tliroiiibosis  in  the  later 
stages  of  the  disease. 

INFLAMMATION   OF   THE   PIA   MATER — DIFFUSED   MENINGITIS   OF 
THE  CONVEXITY  OF  THE   HEMISPHERES. 

We  have  already  discussed  diseased  conditions  of  the  dura  under  the 
heads  of  meningeal  hemorrhage  and  pachymeningitis,  and  it  now  be- 
hooves us  to  consider  the  pia  mater  in  its  pathological  aspects. 

Meningitis  may  be  subdivided  into  four  forms :  the  acute,  subacute, 
chronic,  and  tubercular.  The  acute,  subacute,  and  chronic  varieties  of 
inflammation  of  the  pia  are  genernll}'  dittused  over  the  convexity  of  the 
eerebi*al  hemispheres.  The  tubercular  variety  (hydrocephalus)  is  com- 
monly confined  to  the  base  of  the  brain  to  a  greater  or  less  extent. 

The  varieties  of  meningitis  will  be  considered  separately,  because 
their  pathology  and  symptomatology  differ  widely. 

ACUTE    MENINGITIS. 

Synonyms. — This  condition  is  described  by  authors  of  note  under 
the  following  heads:  1.  Simple  menimjiiis  of  the  convexity ;  2.  General 
arachnitis;  S.  Cerebral  fever ;  Jf,  Nonspecific  inflammation  of  the  men- 
inges: 5,  Acute  cerebral  leptomeningitis. 

Morbid  Anatomy. — On  removal  of  the  calvaria,  the  surface  of  the 
hemispheres  appears  of  a  greenish  hue.  This  is  due  to  the  presence 
of  an  exudation  into  the  meshes  of  the  pia  and  the  peri-vascular  lymph 
spaces. 

The  vascularity  of  the  meninges  is  excessive.  The  vessels  appear  to 
the  eye  as  prominent  red  lines  running  over  a  green  background.  The 
base  of  the  brain  is  usually  free  from  abnormal  appearances. 

The  pia  is  thickened,  reddened,  and  rendered  opaijue  in  spots.  In 
some  cases  the  arachnoid  and  the  dura  ma}*  be  adherent  to  each  other. 
Along  the  main  fissures  and  the  more  important  sulci,  a  creamy  exuda- 
tion (consisting  of  an  admixture  of  serum,  fibrin,  and  pus,  in  varying 
proportions)  is  found.     It  constitutes  in  many  cases  an  approach  to  a 
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false  membrane,  which  can  be  readily  Metached  from  the  ooiiTolatt^^ 
underneath  it. 

When  this  false  membrane  is  raised,  the  surfkce  of  the  bimin  is  i 
to  be  dotted  over  with  small  red  spots.   These  indicate  capillary  < 
nations  from  the  small  branches  of  the  vessels  of  the  pia,  which  ev^^ry- 
where  supply  the  cortex. 

Occasionally  the  cerebellar  meninges  are  implicated.  Whepe«=™^<3r 
this  is  the  case  it  is  common  to  find  the  cranial  nerves  more  or  ^^Bcm 
encapsulated  in  a  sheath  formed  b}'  the  exudation. 

If  the  exudation  upon  the  cerebral  hemispheres  be  large  in  amoc —  m^ 
the  cerebral  convolutions  will  appear  more  or  less  flattened,  the  snlei  ^^^U 
Ik*  deeper  than  normal,  and  the  ventricles  will  contain  little  if  any  floL^Bd. 

Cross-sections  made  through  the  white  substance  of  the  cerebr  urn 
will  often  reveal  minute  spots  of  extnivasation, — the  so-called  *'pan..^«cte 
vasculosa." 

Etiology. — Among  the  predi9}Widng  caunes  of  this  disease  may  ^ 

mentioned:  (1)  age,  since  youth  or  young  adult  life  is  most  commo~~      nlj 

attacked;  (2)  sex,  because  males  are  more  often  attacked  than^femal 1^» 

(3)  anxiety,  prolonged  mental  labor,  and  grief;  and  (4)  excessive  inc:      Inl- 
gence  in  alcohol. 

The  exciting  causes  include  (1)  injuries  to  the  bones  of  the  he^^^*"' 
(2)  caries  or  necrosis  of  the  cranial  bones;  (3)  otitis  media;  (4)  insi — ^^ 
tion;  (5)  extension  of  inflammation  from  tiie  orbit  and  the  verteb*^^'** 
ligaments;  (6)  metastasis  of  skin  eruptions;  (7)  blood-poisons,  chi^^^^^ 
those  of  the  fevers,  pyaemia,  rheumatism,  uraemia,  diabetes,  diphthei^^^^ 
and  rheumatism. 

Meningitis  may  l>e  of  idiopathic  origin  in  rare  instances,  accordi^^    *^ 
to  some  authorities.     1  have  always  doubted  the  accuracy  of  this  sta^^'"*^ 
inent,  if  the  term  be  used  in  its  trno  sense. 

Symptoms. — In  the  early  stages  of  acute  meningitis  the  symptom  ^^ 
may  be  regarded  as  those  of  cerebral  irritation  combined  with  marfc^**^ 
febrile  excitement. 

A  persistent  and  intense  headache  exists  from  the  onset,  acco:^^^*^ 
panied  by  contracted  pupils,  vertigo,  photophobia,  and  profectile  vom.^^'^'^ 
ing  in  m&ny  cases.     The  attack  ui:iy  begin  with  a  chill.     The  temped  ^^"^oo 
ture  may  rise  to  105°  or  106°  in  a  severe  case;  but  it  seldom  exceeds  lOS^  ^^^u 
or  103°.     The  highest  temperature*  usuall}' occurs  from  the  fifth  to  tr^^ 
seventh  day. 

Cutaneous  hypersesthesia   and   muscular   twitchings  are  develop^^"^^^^^^ 
early. 

The  gait  is  tottering  and  indicates  an  impairment  of  coordination  :        "^ 
the  early  part  of  the  disease.     A  continuous  high  temperature  is  an  in^^' 
cation  of  a  fiital  terniination. 
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The  frequency  of  tlii*  pulsf  (which  in  small,  fiiin,  ami  t**nKf)  vuriot*, 
t  ranges  proportionately  with  ibo  rcnH.sHious  and  exacerhiiLioim  olf  ttie 
^inperaturts 

B  Finally,  constipation  and  retrat'tion  of  li»e  alHioraen  are  usually 
prifscnt  dnring  thi*  stage  of  headachf.  Witii  children,  it  is  nc^t  uin^om- 
pun  to  havL'  the  tirnt  stage  ushered  in  with  convulsions  and  ninrked 
bisinns. 

The  face  is  pale,  as  a  rule,  during  tlu*  initial  sta^^e  of  nn-iiin^jiiLih,  and 
conjunctiva  is  injected.     Occasionayy,  the  face*  may  he  thishcd. 
As  heatlache  is  the  prouiinent  symptom  of  this  staj^e,  its  character 
uld  be  fully  desenbetl.     It  is  intense  from  the  onset,  »nd  is  associated 
tb  an  excitation  of  the  special  senses.     It  steadily  tends  to  *^row  worse, 
.tead  of  l)etter.     It  may  be  confined  to  the  frontal,  tenip*)ral,  or  occi- 
;t4U   repons  of  the  head.     It  may  last   fur  a   vsirirdile  space  of  time. — 
tfom  a  lew  hours  to  as  many  days. 

tin  most  res|>t!Ctb  the  initial  sla^^e  of  nrnte  meningitis  reseujhles  that 
intense  ce re bnil  congestion.  Hence  what  has  lieeii  sai*!  respecting  the 
mptoms  of  that  eondiiiou  will  apfjly  here. 
^  Second  Staffs, — Ibdiriuni  nsnally  sets  in  alter  the  stage  of  headache 
0^ lasted  for  a  longer  *jr  shorter  period  (seldom  more  than  a  few  days). 
in  accompanied  by  an  increase  of  the  fever^  jactitation,  restlessness, 
and  menUil  excitability,  or  confusion  <d'  intellect.  So  prominent  » 
lure  does  delirium  now  bectune  that  this  stage  is  ticnominated  the 
stage  of  delirium''  liy  some  authors.  It  sometimes  becomes  so  active 
it  ri»«enib!cs  acute  mauia.  llalbicinaVions  of  sight  and  Ijcaring  often 
|Dpany  the  delirium^  and  the  artteulation  of  the  [ratieut  frequently 
incoheretit.  In  the  aged,  the  delirinm  is  of  the  typhoid  char- 
T;aild  is  manifested  by  incessant  talking,  accom|Kinied  by  irratiim- 
lity  of  ideas.  The  jiatient  may  hmgli  or  weep  over  imaginary  necur- 
fenced,  and  is  apt  to  gesticulate  wildly.  Twitchiugs  of  ti»e  facial 
luiieleeand  a  peculiar  rolling  of  the  eyelmlls  in  the  orbits  are  commonly 
iservett  Occasi«*nully  the  liexors  of  the  limbs  eontract  powerfully  and 
mluce  episthotonos.  Convulsions  in  adults  are  rare,  but  they  sometimes 
cur.  Hemiplegia  and  jmraplegia  are  infrenuent,  although  I  have  per- 
ttiiUy  observed  the  former  in  one  instance.  Hammond  reports  two  eases 
file  re  hemiplegia  persisted  th  rough*)  ut  the  entire  course  of  the  disease. 

When  the  medulla  is  im|ilicated  or  the  nerve  trunks  which  arise  from 
i,  tlio  acts  of  respiration  and  of  swallowing  may  be  imperfectly  per- 
6rmed  l)t»fore  coma  develops.  The  pulse  may  then  become  irregular, 
le  abdomen  will  bi*  retracted,  ami  projectile  vomiting  may  exist. 

Occaiiionally   the  delirium    menses   into  attacks  of  insanity,  with 
imicidal  f>r  suici<bd  tendencieH.     Mrncc  it  is  well  to  guard  against  such 
idt*nts  li\   keeping  a  elo^e  wiiich  »*\er  tlie  patient. 
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Finally,  an  herpetic  eruption  oocurs  not  infrequently  during  titt* 
stage. 

Third  Stage, — After  several  days  liave  elapsed  fW>m  the  onset  of  ^^ 
attack,  the  patient,  as  a  rule,  becomes  more  quiet  and  gradually  Bi<^^^ 
into  the  state  of  profound  coma.     The  headache  of  the  first  stage,  ^^^ 
the  cutaneous  hypera^sthesia,  as  well  as  the  delirium,  the  Jactitation,  tffc-V^^ 
the  contractures  of  tiie  second  sta^,  give  place  to  a  stupor  that  deep^*^ 
from  hour  to  hour.     The  pupils  begin  to  exhibit  oscillations  and  gr**^' 
ually  become  dilated.     The  pulse  becomes  very  slow,  irregular,  and  jn'C^^^ 
mitting  in  character.     The  patient  grinds  the  teeth,  picks  at  the  l^^"^^ 
clothes,  and  ofben  develops  ptosis  and  more  or  less  fkciai  paralysiB.    *M^*** 
urine  is  passed  unconsciously,  and  the  l>owe1s  are  often  moved  in  the  b^"**^* 
Sometimes  retention  of  urine  occurs,  and  a  catheter  has  to  be  passed     ^^ 
regular  intervals.    The  temperature  remains  elevated  until  death  is  im^^^**' 
nent,  when  it  often  falls  rapidly.     The  pulse  becomes  very  rapid  as  dta"*  '^^ 
approaches,  and  can  with  extreme  difficulty  be  counted  at  the  wrK 
The  Cheyne-Stokes  respiration  develops,  the  IxKly  Wcomes  clammy  »* 
bathed  in  a  cold  sweat,  and  life  is  extinguished  as  a  result  of  heart-fiuln.  -•-  "*' 
asphyxia,  or  pulmonary  cedema. 

In  this  stage  of  coma  and  collapse  the  face  may  become  aitemati^^^^^ 
pale  and  suffused,  or  it  may  assume  a  purplish  color  from  asphyju-  ^  "^ 
The  head  may  l)e  drawn  toward  one  side. 

Differential  Diagnosis. — This  disease  may  l>e  confounded  with 
lirium  tremens,  typhus  fever,  acute  uraemia,  small-pox,  and  encephaliti 

From  delirium  tremenn^  this  disease  may  be  told  by  the  absence 

the  clammy  sweat  during  the  stage  of  delirium,  the  presence  of  headadr: ^^^ 

and  the  peculiar  character  of  the  delirium.     The  temperature,  the  puj 
and  the  pulse  are  al«o  widel}-  different  from  those  of  alcoholism. 

From  typhus  fever  ^  nioniiigitis  inny  be  diagnosed  by  the  incompresv- 
bility  of  the  pulse,  the  companitively  low  range  of  temperature,  the 
sence  of  the  mahogany  or  leaden  face,  the  hypenesthesia  of  the  surfi 
the  projectile  vomiting,  and  the  absence  of  the*  chanieteristic  eruption 
typhus. 

From  nviitv  urapmin,  it  may  be  differentiated  by  a  urinal  annlysK: 
which  will  fail  to  reveal  the  presence  of  casts  or  blood,  and  by  the  al»H4»ii^- 
of  fretiuent  and  severe  convulsions.     There  will  In?  no  cedema  of  10 
eyelids,  and  the  face  is  pale  rather  than  turgid.     Evidences  ol  cerebi 
compression  will  also  be  present,  and  the  temperature  will  aid  grealC 
in  e.\<*luding  uneniia. 

From  small'iHjx,  meningitis  can  be  told  by  the  absence  of  pain  in  tl 
loins  and  back,  the  absence  of  the  characteristic  eruption  on  the  thii 
day  of  the  disease,  and  the  presence  of  projectile  vomiting.     Until  tl^ 
eruption  occurs  the  diagnosis  is  difficult. 
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From  cireumftrrifMd  ffncfphttJitiH^  tho  iHstiiietion  is  TDtide  !>v  Mx* 
Btcnsity  of  %]k  hi*u(ljic'lu\  the  activity  nnd  fM»ciiliur  character  ol"  i\w 
tlinutn,  tiic  severe  mu^*<Mi|jir  runtnictnres,  the  sietive  tebrile  symptt>ins, 
nd  the  rapid  developniPiH  of  tiilljifjsi-, 

*SVvji/f*   Men  I  ttrf  if  I  H^^^Whvu   men  in 'jit  in  of  the  aeiite  rorm  cieeiirs  in 
io  nged.  *he  ^yniptonvi  liiner  markedly  Worn  those  dcscrilxHl  a.s  typical 
t^r  that  <!omUiion  in  the  infimf  ur  yonn^r  ailiilt.     The  headache  is  either 
4'nt  or  nut  severe.     The  rise  in  temperate  ire  is  not  so  well  in  a  iked. 
It*  projectile  Viimitintr  [h  usiuilly  ahsent,and  iiastric  deningeiiient  i«  n»>t 
&%'eloped,  as  a  rule, 

Sr'nitt*  meningtliK  so  elosely  resenilih'si  4*eiebnil  sortt'iiiiig  tliat  MJiiitv 
ie*i  it  is  with  ditlieulty  dillereiitiuted  tVojn  it.  The  s^peecli  is  olteii 
I'^olirrent,  the  memory  impuiri'd,  an*!  many  of  the  acts  of  tlie  jjutient 
;»pi*ar  irnitioiiat.  CcJtna  may  occur  in  the  initial  staj^c.  Tlit  delirinm, 
!ieiiit  exists,  ib  of  ri  low  nud  muttering  type.  It  i»  common  ffjr  these 
Uient^  to  develop  paresis  of  nil  the  lirnhs. 

The  dingiiohis  of  this  type  of  meningitis  from  cerehral  softening  ii» 
Ale  chiefly  by  the  rapidity  qI'  its  [iro^rcss  and  the  absence  of  the  pro- 
imal  ^vmptoniH  that  usually  precede  soften! n^^  of  the  brain. 
Prognosis. ^ — in   any   of  the   varieties   desuribed,   the   prognuais   is 
|wAy9  iinfavoral»le.     Severe  cases  UHimlly  terminate  fatally  witliin  ten 
ly  j^ ;    less   »c  n  te   castss   m  a  \    cml    in    r  <  *i'  o  v  e  r  v ,      W  e  a  re  j  u  s  t  i  (i  ed    in 
Iticipatin^c  a   fatal    termination   when    j paralysis  of  the    limbs   occurs, 
^hen  ptosis  or  strabismus  is  present*  when  hiccough  exists,  wlien  the 
|iii|>erature    i«   hii([i   and    shows   no    remijisions   in    the   morning,   ami 
^Ijcu    the  ('heyne-Stoke.<4  respii*ation   is  ileveloped.      The  prognosin  of 
feMiy    form   i>f  nieningiti»    i»  always    more   favorable    in    childhood  than 
acitiltH. 

Treatment.  —The  ttrst  and  ^H'ond  stages  of  tht«  disease  are  elnir- 

ptcrizeil    nuiinl^v    by  symptoms  of  cereliral   t^onoestion  ;    Ijence,  general 

iood-lctlinjr  by   leec  hes  to  the   neck  or  tem|>les  and    by  venesection  at 

elbow  arc   indicated*      Leeches   mav    l>e  applied   also   inside  of  the 

jHtril    (so  as  to  dirci'tly   dejilete    tlie   sttperior    hnitrituciinal   sinus)    or 

k'er    the    mastoid    re^^ion,    to    tlf}ilete  tlie   lateral   sinus.      I   donbt   the 

IvbabUlty  of  ever  employinjjf  extensive  Idooddetting  in  children  :  tmt. 

ttdult<i  of  a  villiferous  constitution,  .*is  hi'j^li  as  filYeen  ounces  of  iiloinl 

lay  V»e  abstnicted  from  the  v«*sse[s. 

The  second  aji^ent  to  l>e  emphiyed  is  cold  to  tlie  head.  The  hair 
iiould  btf  Bhoni  and  ice  applied  to  the  scal[>  throu^hont  the  lirst  and 
eond  Htntres,  The  room  shonhl  la-  daikened  and  all  ibsturbing  in  tin- 
liecH  should  be  earefnlly  ♦inardt-d  agaiiint.  The  ri:bher  coil,  tlironijh 
ihicli  iced  water  ia  alltiwcd  to  Ihiw  eontinnously,  is  an  excellenl  ami  per- 
ups  the  best  way  of  keeping  tlie  head  untler  the  inlluence  of  cold.      It  is 
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beBt  to  maintun  an  elevated  posture  of  the  head,  so  aa  to  assist  the 
yenous  return. 

Active  oatharsifl  is  a  third  agent  which  can  be  employed  to  tdns- 
tage.  Groton  oil  is  always  reliable  and  prompt  in  its  action.  CsIoimI 
is  also  good,  especially  if  its  action  is  accelerated  by  the  additicm  of  Jakp 
or  podophyllin. 

The  administration  of  small  doses  of  calomel  (one  grain  every  two 
hours)  and  also  the  employment  of  the  iodide  and  bromide  of  potaih 
have  been  suggested.  My  experience  with  the  iodide  of  potash  has  been 
very  satisfactory  in  some  cases.  Regarding  the  use  of  the  bromide  of 
potash,  Dr/  Hammond  reports  that  very  great  benefit  has  been  afforded 
in  cases  intrusted  to  his  care  by  the  daily  administration  of  from  ninetjr 
to  one  hundred  and  twenty  grains  of  tliat  salt  fh>m  tlie  onset  until  the 
stage  of  delirium  had  passed.  Three  of  his  cases  recovered  under  thu 
treatment. 

I  have  not  had  as  good  n^sults  with  the  continued  administratioB  of 
calomel  as  those  reported  by  Hammond  and  others. 

In  the  stage  of  coma  and  collapse,  blisters  may  be  applied  at  the  nspe 
of  the  necl£  or  the  actual  cautery  may  be  employed  as  a  counter4rrittiit 
All  medication  should  be  abandoned  in  this  stage,  and  the  patient  sboold 
be  stimulated  and  nourished.  My  guide  to  the  employment  of  stimnlmts 
is  the  effects  which  they  have  upon  the  pulse  and  temperature.  If  tbej 
tend  to  bring  both  nearer  to  the  standard  of  health,  I  oontinue  thdr 
administration.  I  believe  that  many  patients  die  from  the  lack  of  stinv- 
lants  in  a  crisis  of  disease,  esi)ecially  in  inflammatory  conditions  of  the 
meninges.  Champagne,  brandy,  and  whiskey,  are  preferable  to  port  and 
sherry.  I  am  in  tlie  habit  of  pvinj?  stimulants  often  in  small  doses  end 
in  combination  with  systematic  feeding  at  short  intervals.  Beef-tee, 
beef.juice,  milk,  pure  cream,  and  a  raw  e<r<ic  In^aten  in  milk  are  my  fiivorite 
methods  of  givinjjf  nourishment  in  these  cases.  In  the  aged,  the  nee  of 
stimulants  is  indicated  early  in  the  course  of  the  disease. 

Finally,  the  condition  of  the  bladder  and  the  bowels  should  t*^ 
carefully  watched  in  this  st aire,  especially  in  the  case  of  extremely  ol  ^ 
subjects.  Retention  of  nrine  in  comatose  patients  is  liable  to  beovp-**" 
looked  by  the  attendnnts  and  to  cause  great  distress.  A  catheter  shon^  ^ 
be  introduced  into  tlu?  bladder  of  patients  so  afflicted  at  regular  interva-** 
during  the  day  and  niirht. 

SUBACUTE   CEREBRAL   MENINGITIS. 

This  variety  differs  from  the  acute  in  that  it  is  a  secondary  conditio" 
(being  the  result  of  some  exhausting  disease),  and  also  in  that  the 
duration  of  the  attack  is  longer,  tlie  brain-symptoms  less  marked,  ind 
the  prognosis  proportionately  less  grave. 


Morbid  Anatamy, — Tlie  jmtbologicii]  elkauges  rliffer  Utile  t'rotii  thut 
fcc  acute  forn^  except  in  tlnit  the  exudntion  contiiiiis  a  f^malltT  pro 
^011  uf  pUB  ajid  fibrin,  itnd  ij*  lenw  extensive  in  niiniunL  The  Io^jh  of 
Ire  and  ojiaeitv  of  the  pia  is  les**  extensive  and  adhesions  of  the  pia 
be  ihira  or  to  the  eortieal  lirain-sub&taiice  are  less  coramoii. 

Etiology*— We  are  liiil»fe  to  encounter  this  form  of  nieniugitift  as  a 
p4ieutioii  of  ehroiiie  Urij^jlit's  disease,  caneerons  <lepositij»  typhoid 
Ir,  ehrnnie  diarrha?a,  rheunijitism,  and  other  exhausting  diseases. 

Symptoms. — The  deveh>pment  of  tliiR  conipUeati<in  iis  usually  indi- 
prl  by  delirinin.  The  stage  of  heuduehe  and  the  initial  I'hill  are  pot 
k;tit  as  a  rule,  li'  headaehe  exists,  it  is  modenitely  severe  and  lasts 
m  few  bour».     Jactitation  generally  precedes  the  onset  of  delirium. 

The  delirium  is  not  as  active  as  in  the  acute  form.  The  patient 
ftlops  a  desire  to  constantly  get  out  of  bed,  but  iK  easily  iiuluced  to 
MIL  Muttortng  and  an  unsteadiness  of  giiit  develop, 
f  The  stage  of  eoina  is  liable  to  eonie  on  rapidly.  The  pulse  becomes 
f  I  the  respirations  sigbiug  tn  ]>tilling  in  churacter,  and  cyanosis 
plly  supervenes.  Cnnvalescence  in  patients  wlhi  pass  into  the  stage 
K>iua  is  very  slow.     Death  is  the  more  eoninir>n  termination. 

Ehrumatii'  menitii/itix  may  occur  ihnm^ih  nn'tastasis,  and  as  a  oom- 
pitioD  of  that  disease,  it  may  be  of  the  subacute  or  chronic  variety. 
I  often  fatal. 

Differential  Diagnosis. — Many  hints  given  in  connection  with  the 
^osis  of  apoplexy  from  the  various  forniR  of  coma  encouiiterefl  (p.  278) 
I  apply  here,  because  coma  is  the  prominent  symiitom  of  this  variety 
kieningitis.  The  cause  is  an  imj^ortant  factor  in  the  discrimination 
[very  case  of  suspected  meningitis.  Some  of  the  ditfercntial  diagnoses 
Itioned  when  tbc  a**nte  b>rm  was  considered  might  1^  re|»eated  here. 
*  Prognosis. — When  subacute  meningitis  occurs  as  a  complication  of 
inic  Bright^s  disense  and  rheumatisnu  it  is  generally  fatal.  The 
bees  of  recovery  are  better  when  it  develops  from  the  blood-poisoning 
fevers,  or  aecompanies  exhausting  diseases* 

'Treatment, —  Blisters  at  the  n.n|)e  of  the  neck  are  often  attended 
I  jarreat  beneilt.  If  unemia  exists,  the  elimination  of  the  poison 
ittd  bo  hastened  by  catharsis,  hot-air  baths,  and  diuretics.  If  it  lie 
(to  exhaustion,  stimulants  are  indicated. 


CHKONIC   CEREBRAL   MENINOITIB. 

B  \'ariety  of  meningitis  may  U^  (*onfined  to  the  convexity  of  the 

nm  or  to  the  base  of  the  brain.     It  is  essentially  a  ibscase  of  adult 

I;  is  a  common  lesion  in  some  forms  of  insanity.     The  symptoms 

be  modified  greatly  l\v  the  sent  of  the  disease.     If  basilar  in   type, 

ranial  nerves  are  especially  liable  to  bt*come  involved. 
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Morbid  Anatomy.— The  connective-tissiie  element**  of  thi;  pia-  ^^ 
ohietly  alfected  in  this  form  of  nieninf^itis.  We  encounter,  therefore  »«^ 
npaque  and  tbit'kent»d  condition  of  that  niondiniiie,  and  iin  Hbnndane-^'**^ 
new  connet'tive-tiasue  ci-lls.  Tlie  t-outs  of  the  vt*H86ls  of  the  pift  are  c^-iten 
thiekened.  The  branches  which  noiirit*h  the  cortex  are  sometB  in«?s 
em-iosed  in  mealies  of  new  ronneetivetissue  whieh  Ijind  the  pia  to  •J>«' 
brain's  suii'aee.  It  IB  thereforf^  fret|neutly  found  to  be  rliHicul^  to 
remove  that  membrane  witliuut  tearing  away  portions  of  the  brnin.  '"nii- 
contieetive-ti«Mue  of  the  brain  (tlje  neuroglia)  sometimes  participates^  i" 
the  inrtanimsitory  proeess.  Henee  iliffune  interstitial  encephalitis  umy^  ^je 
one  of  the  eonijilicatiuns  or  seqiielte  of  ehroiiic  inllanmuitiou  of  the    |>ia' 

Chronic  meningitis  ih  UBually  more  or  lesH  cirenmscribed  in  ext*'t^^» 
When  pachymeriitigitiB  has  been  an  exciting  cause  of  this  eonditibn«  tUe 
pia  will  be  lulherent  to  tlie  clnra  anxl  affjiear  thickened  ami  very  opaciu^- 

The  cortex  may  be  Ibtnnl  to  have  mHh.'rgone  atn>pljy,  an  u  result-  ^ 
long-con  tin  uetl  pressure  or  impairment  of  its  vascular  supply. 

Finally,  an  eifusion  whit-b  eonsiKts  of  iM^nuM,  pus,  or  lymph  may  ^^' 
detected  in  the  meshes  of  the  pia.  Tubercle  hus  occasiommy  1>^*^" 
observed  u|Mjn  the  convexity  of  the  hemispheres  in  tliia  form  of  ni«»^^*^*' 
gitis.  Cysts  may  Iw  developed  by  an  encapsulation  of  the  serou.s  ilepo 
by  false  mcmltrHues.  The  racehitmian  boilies  alon^  the  cerebral  M^^  * 
may  im  increased.  The  ventricles  are  liable  to  contain  an  excess  of  ll«* 
over  the  normal  amonut. 

Etiology. — This  fnrm  of  meninjritis  is  commonly  a  secondary  affecti  ^^ 
It  is  met  with  as  a  complicatiou  of  syphilis,  gout,  rhennuitism.  cUrt^*^ 
kidney-<iisease.  alcoholism,  [prolonged  exposure  of  the  ijcad  to  extre?  ^         . 
heat,  or  the  rays  t»f  the  sim,  and   tuberculosis,     l!    mav   be  develogr-^   '^ 
idiopathically,  e8peeially   in  nuhjects  who  are   badly   nourished,  or  w^    ^^  i 
have  suffered  from  privation,  mental  anxiety,  grief*  or  great  emotio:^  - 
excitement.     I  recall  tme  case  that  was  apparently  iniinced  l)y  a  religi^ 
revival.     Hammond  states  that  Cfioks  nre  very    prr»ne  to  develofi  t 
disease,  on  account  of  the  exposure  of  the  head  to  heat.     This  disei 
is  seldom  met  with  until  adult  life.     It  is  mon-  common  alter  the  fiflii 
year  than  tudVire  it. 

This  form  of  meningitis  may  occasionally  follow  the  acute  vane 
It  may  also  be  induced  by  injuries  received  upon  the  head, 

SymptoiTls.  — I     have    several    times    encountered    the    pathoiogji 
evideiu'es    of  well-ninrked    chronic    meningitis   at  an   autopsy,  when       '^^ 
existence  had  not  even  been  suspected  during  Ufe.     I  mention  this  fi^ 
as  an  illustration  of  the  obscurity  of  the  symptoms  in  some  insuuiccs. 

In  many  nines,  the  symptoms  resumblc  those  of  general  pare**'* 
The  mind  of  the  patient  is  usually  atfeeted.  so  that  intimate  frien*^' '^ 
observe    a   change   in   the  disposition    or    the   intellect uol    «tt^ninment^-r 
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ttce  u|>ou  stryehiiia  and  eleotritity.  8ti'yt?Unia  lua}'  Imj  iujected  into  the 
iinirvze<l  nuiaeleH  if  tliev  fail  to  iiupruve  rajiitUy. 

Cuunter-irritatiun  at  the  buck  of  the  luick,  either  by  the  actual 
lulery,  severe  static  sparks,  or  blisters,  often  does  good.  In  some 
Hiituneei^  a  seton  may  be  introduced  at  this  point  to  kee[t  up  active 
>UTitcr-irritation. 

Tiie  bowel8  and  the  bladder  should  be  tlie  fibjecte  of  careful  sujier- 
iBion*  It  may  be  necessary  ui  some  I'list's  to  use  a  catljeter  at  regular 
itervalBf  and  posbibly  to  irrigate  the  bladder  when  t^yniptouis  of  cystitis 

Finally,  the  meutttl  symptuitis  iniist  he  treated  by  enforced  quiet  of 
Ml  the  mind  itiul  body.     The  milk  diet  (trom  two  to  tliree  qujirts  a 
%y)  and  the  exdu-sion  of  all  other  foods  has  given  happy  results  in  my 
jids  in  many  foniis  of  mental  disorders.     I  frequently  keep  a  patient 
strictly  upon  this  regimen  for  sevend  weeks.     Some  of  my  patients  have 

Ivtxi  largely  upon  milk  for  mnny  uiouthH. 
The  hot-water  treatment,  to  which    1   have   referred  elsewhere,  is 
idiesited  Id  some  cases  as  a  valuable  adjunct  to  the  remedies  already 
leniioneil. 
TCBEltCr LAU  M ENINGITIS — ^HYDROCEPHALUS. 
Meningitis  of  the  tubercidar  type  (the  s<»*ealled  attacks  of  **  water 
^n  the  brain  ^*)  is  most  commonly  observed  during  chikUiootL 

The  acnte  %'nriety  is  descrilicd  by  Uermaii  authors  umlcr  the  name 
^' hfuntftr  mentjiffitts^*^  iKicause  the  morbid  lesions  are  limited  to  the 
ISO  of  the  skull.     English  authors  empU>y  the  term  ''acute  hydroceph- 
tii«/*  when  speaking  of  this  viirrety. 

The  *' chronic   variety''  of  tubercular  meningitis  differs  radically 
>m  the  acnte  form  in  its  morbid  anatomy,  symptoms,  and  duration. 

The  two  will  be  discussed  separately  berjiusc  of  their  wide  dissimi- 
My. 

ACUTE  HYDROCEPHALUS. 

The  pin  mater,  in  this  disease,  becomes  the  seat  of  tul>ercular  de^ 
ita  and  intlamniatory  exudation  at  the  base  of  the  brain. 

It  i«  essentiall)*  a  disease  of  childhood,  although  it  may  occasionally 
ol>**erved  in  the  aduit. 
Ungnenin  describes  under  the  term  "^  leptomemngitia  infantum  ^^  a 
of  hydrocephalus  of  the  acute  variety,  which,  in  his  opinion,  is 
Irely  inflammatory,  and  is  not  associated  with  the  fornnition  of 
|l>i?rele.  He  excludes  uU  '*  predis[>osition  "  of  an  hereditary  cliaraeter 
1-4I  Uiis  disease.  Among  the  exciting  causes  of  this  variety  of  hydroceph- 
alus he  mentions  the  following:  dentition,  eruptive  fevers,  pulmonary 
1*1*  which   are   accompanied  with   high   fever,  concussion  of   the 
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cranium,  intestinal  catarrh,  and  the  ingestion  of  alcohol.  He  considers 
an  acute  effUsion  into  the  ventricles  of  the  brain  as  the  chief  [lathological 
manifestation  of  this  variety  of  hydrocephalus. 

Morbid  Anatomy. — I  shall  confine  my  remarks  upon  this  head  to  the 
conditions  found  in  typical  cases  of  acute  hydrocephalus  of  the  tubercu- 
lous type.  These  include  (1)  deposits  of  tubercle ;  (2)  an  exudation  of 
an  inflammatory  character  in  the  meshes  of  the  pia ;  and  (3)  a  dropsical 
effusion  into  the  ventricles. 

In  the  perivascular  lymph  spac^,  chiefly  but  not  exclusively  at  the 
base  of  the  brain,  we  find  deposits  of  miliary  tubercles.  They  are  most 
abundant  at  the  bifurcations  of  the  blood-vessels.  They  texid  to  mechan- 
ically compress  the  blood-vessels,  and  when  abundant  they  may  occlude 
vascular  trunks  or  their  branches.  In  the  fissure  of  Sylvius  and  in  the 
region  of  the  circle  of  Willis  we  are  apt  to  find  the  most  abundant  de- 
posit of  tubercle,  although  they  may  also  be  scattered  here  and  there 
along  the  vessels  upon  the  convexity  of  the  brain.  I  have  observed 
them  also  in  the  longitudinal  fissure,  and  upon  the  cerebellum  and  spinal 
meninges. 

The  amount  of  tubercular  deposit  varies  between  extreme  limits.  If 
very  abundant,  the  vessels  may  be  completely  imbedded  in  them ;  again, 
they  may  be  so  scattered  as  to  give  to  individual  vessels  an  appearance 
of  localized  swellings,  which  has  been  compared  to  a  ^^  string  of  beads  f' 
finally,  they  may  in  some  cases  be  overlooked  by  a  casual  observer  on 
account  of  their  scarcity. 

The  effects  of  partial  or  complete  occlusion  of  cerebral  vessels  by 
tubereular  deposits  niny  be  manifested  (1)  by  multiple  hemorrhages  from 
collateral  fluxion;  (2)  by  spots  of  red  softeninpr;  and  (3)  by  efilisions  of 
serum  into  the  ventricles  and  at  the  base  of  the  brain. 

The  tuberculous  masses  are  found  in  this  disease  to  exist  in  all 
stages  of  development.  Some  ma}'  appear  as  large  as  a  small  pea, 
from  a  confluence  of  smaller  nodules;  others  may  scarcely  he  visible 
to  the  naked  eye ;  finally,  some  may  be  seen  to  have  undergone  granu- 
lar and  caseous  degeneration.  Under  the  microscope,  normal  tubercle 
appears  as  small  grayish-white,  semi-transparent,  and  partly  gelatinous 
bodies. 

A  well-marked  injiammatory  exudation  is  found  in  addition  to  the 
deposit  of  tubercle  at  the  base  of  the  brain.  This  may  consist  of  serum 
alone,  which  is  usually  more  or  less  tur])id ;  or  it  may  ap])ear  as  a  yellowish 
sero-fibrinous  layer  which  is  most  apparent  al>out  the  Sylvian  fissure,  and 
along  the  course  of  the  larger  blood-vessels.  It  may  cover  the  entire  base 
of  the  brain,  extending  even  to  the  under  surface  of  the  cerebellum.  The 
pia  will  be  found  to  have  lost  its  lustre  and  to  be  thickened,  opaque,  and 
inelastic.     It  is  more  easily  torn  than  in  health.     Finally,  the  ventricles 
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Erf  fimnd  to  Itf  dilaird^  and  to  amtmn  a  seraui^  effusion,  Thv  lining 
nu'tnhrane  (ept'ndvniii)  is  tJiickeiicii.  Thv  clo^ceniliug  Ijorii  of  the  lateral 
vi'Utriclc  18  piirticiilarlj  liable  to  become  overdis^tended,  The  exudation 
oUi  the  ventricles  may  he  purulent,  in  rnre  ifistances.  A»  a  rule,  it  eon- 
Wisin  of  a  serous  fluid  which  is  more  or  less  tnrbid  from  an  adniixttire  of 
fwhite  bbuMi-t^orpiiscles*  and  epithelium,  'riilH^rcIes  ujuy  be  often  dete(*t(Kl 
In  lUe  t*i>endynia,  and  along  the  vesHeLs  of  the  choroid  plexus*. 

The  ellViBlon  within   the  ventricb^s,  if  hirtje  in  n mount ,  nmy  exert 

Ipn-sisure  \\\yQii  the  eun volutions  of  the  cerebrum,  and  thus  ciMise  them  to 

Ippear  more  or  less  flattened  and  distorted.     The  brain-substance  may 

lalso  appear  dryer  than  normal,  on  juTonnt  of  iiu  iina*nna  that  ban  Wen 

Iftiuiihirly  [troduced. 

In  closing  my  remarks  u[>on  the  nu»rbid  anatomy  of  this  disense  let 
[|tne  remind  the  reader  that  all  the  ty[»ical  changet*  menticmed  may  not 
lexi^^t  in  each  case.  The  yellowisli  deposit  iit  the  base  of  the  brain  may 
fte  abluent ;  the  dihtension  of  the  ventricleK  fornn*  an  inniifnilicant  lesion 
Mn  some  ea£»eBf  and  may  eve»i  escape  detection  ;  tinally,  the  deponit  of 
pulHTcle  may  be  very  slight  and  limited  in  extent,  or,  a^ain,  it  may  l>e 
delected  every where»  even  in  the  sul»ytance  tit'  the  brain  itself^ 

TuWrculous  meningitis  is  ass^ociated  in  many  cases  with  the  (ratho- 
ojrical  manifestations  of  general  tnlverculo&is.     It  is  well,  therefore,  to 
examine  the  viscera  of  the  thorax  and  abdomen  as  well  as  the  spinal  cord 
It  every  autopsy. 

Etiology. — Between  the  first  and  seventh  year,  children  of  a  tuber- 
tidar  diathesis  are  particularly  prone  to  develop  this  disc!isc.     It  may 
eeur  also  from   accjuired    tuberculosis,  which    follows    infection    IVom 
^in«  matter,  etc.     This  probably*  ac^counts  for  its  occasional  presence 
adult>».     It  may  accompany  general  tuberculosis  as  one  of  its  manifes- 
utions. 

Among  the  exciting  causes  may  be  mentioned  any  of  the  exhausting 
lii^^eases,  auch  as  the  fevers,  diarrluea,  etc. ;  injuries  to  the  head;  den- 
ation  ;  otitis  media ;  eruptions  of  the  face  or  scalp ;  ami  imtiroper 
nourishment  and  h3*giene. 

These  causes  may  occasionally  produce  tlie  so-called  '■  lepto-menin- 
i 1 18 '*  described  by  Huguenin^in  which  aU  the  morbid  changes  descriln^d 
icept  the  presence  of  tubercles  are  found. 

Large  and  densely  po[julated  cities  exhibit  a  greater  mortality  iu 
ildren  from  tUis  cause  than  the  rund  diBtriets  of  smaller  towns. 
Mdidren  who  are  not  suckled,  and  who  live  in  poorly -lighted  and 
jnperfectly-warmetl  apartments,  are  very  apt  to  develop  an  imiiairment 
^f  the  physical  powers.  This  ofl^^n  leads  to  glandular  swellingH,  the 
|erelopm<'Tit  of  hydrocephalus,  and  other  manifestations  of  tuberculosis 
>r  ificridula. 

"J  I 
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AfiUe  Uy<lrocei>lmliis,  wliuii  it  iittaeks  HdiUts,  is  tijn»t  often  eDronr^"^^' 
ti*iv*l  bi'twceij  tlie  twentietli  niul  foiiietli  yc»nis.  M.hIc-h  are  more  ol\c^^  '^^ 
attacked  than  \v<tnu-ii- 

Syinptoins* — Tlicsu  will  vnry  witli  the  p«thologioal  ohaiigt?^  whicl^  "^^ 
have  ori'urrefL     Eikmil^Ii    liiis   ln'i'ii    sidd   iihviitly  reH])erting  the  hr'^ions 
fouinl  in  tlit"  brain  al'tt  r  duatli  to  show  the  Iwsia  of  this  deiluctitnu     Tli*^  ^^^' 
extent  and  amount  of  the  basilar  exudzition,  and  tJie  amount  uf  titiir -^  5^^ 
ponivd  into  the  %*entrirlea  will  deterndne  the  eourHe  of  tlic*  dis*ease  nutY  ^  *'l 
its  syniptonis  rather  tlnin  the  presenee  or  abseneo  of  tubercle. 

The  ttdreni  of  aente  bvdroeeplnUus  may   be  y^ry  insidious  or  very-^^" 
ra|>id.     The  former  method  of  atUick  ij*  observed,  as  a  rule.     The  latUtia 
rui'thod  of  onset  is  frequently  atteiuled  with  convulsions. 

It  is  a  enstom  with  some  autliors,  althon^rh  seriouf*  objeetioni*  vhtm 
\Mi  advanced  against  it,  to  divide  the  syniittt^ms  of  this  form  tjf  iiieJiiii— 
jfiti»  into  tijofte  of  difltinet  Htaj^es.  Thus  IluLrnenin  speaks  of  a  Htagt*  ofM^  M 
irritation,  a  second  of  pressure,  and  a  third  of  paralysis.  Kxamples  oi  ~'^  ^f: 
a  similar  kind  mi^dit  be  eiteil  frcnn  other  aiithorities.  Now,  wliile  ttii5^ff  m\% 
may  lie  desirable  from  an  author's  point  of  view  for  beginners,  the  exeejj-^^i. 
tions  to  any  type  presented  are  so  frequent  as  to  almost  disprove  tli^.^ 
nde. 

The  pretmtttiffinj  mjmptoms  (when  the  advent  is  gradual)  are  such  -^  ^  j^ 
nuiy  attract  tlie  n*jtiee  of  the  nurse  or  parents.  The  child  ttccome^^^^ 
peevish  and  irritiible,  is  oliserved  frequently  to  stop  in  its  play  and  r"^~M  ^^i 
the  head  ut»on  the  hands  or  floor,  or  ui>on  the  knee  of  the  mother;  it 

gradually  becomes  dull  and  apathetic,  and   desire**  to  remain  quiet:  it 

sleeps  in  a  restless  manner;  the  a|ipetite  becomes  very  caprieious;  t^^Mie 
truigue  may  l>e  coated  ;  tbe  lireath  is  apt  to  l)e  i»tfensive,  and  constifwti  '-nD 
often  alternates  witli  diarrhu;a.  Progressive  emaciation  of  the  bodv  *  ^^^^ 
hnibs  takes  place.  This  is  a  symptom  of  diagnostic*  importanee.  wl^  ^^^ 
it  is  accouipanied  by  those  pre\ioiis!y  mentioned.  Tije  temperature  ^*^ 
the  body  may  rise  slightly  in  the  evening.     Sometimes  a  hacking  cai^  *^ 


may  be  developed.     The  countenance  of  the  child  is  apt  to  lose  it8  exp»-    ^^ 
sion  of  vivacity,  and  to  lieeome  <bdl  and  immribile.     Pallor  is  usuallv^  *^ 

veloped.     Transient  attacks  of  flushing  of  the  lace  may  l>e  obsi-rvt-d.    '•^^"'' 
they  arc  of  short  durati€>n.     Headache  is  not  common. 

These  prodromata  may  last  only  a  few*  days  in  Bome  subjects,  w  ^ 
in  others  they  may  [icrsist  for  weeks. 

First  Sta<j€. — This  stage  gives  clinical  evidence  of  (^rehral  irW^ 
tion.     The  advent  of  the  disease  is  marked  by  a  variety  of  symptom^ 
a  more  marked  character  than  tlte  prudronnita.     Vomiting  is  freque^^  *''^ 
developed.     It  may  be  very  persistent  and  projectile  in  character.    Ile^* 
ache  is  also  complained  of  i>y  the  child.     It  is  very  severe  as  a  rule,  af^'' 
causes  tbe  sutl'erer  to  cry  and  |)ut  the  liands  to  the  head.     It  is  ot^^ 
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constant,  and  is  usually  conliued  to  the  frontal  region.     It  may  prevent 
protracted  sleep  and  cause  paroxysms  of  screaming. 

In  some  instances,  the  onset  of  this  disease  is  marked  by  convulsions 
of  an  epilei>tic  character.  In  these  cases  the  prodromata  may  have 
been  absent. 

During  sleep  the  child  flexes  the  thumbs  upon  the  palms  of  the 
hands,  grinds  the  teeth  together,  and  rolls  the  head  from  side  to  side  or 
bores  it  into  the  pillow.  It  often  awakes  during  sleep  with  the  so-called 
"hydrocephalic  cry,"  and  spasmodic  movements  of  the  ocular  and. facial 
muscles  are  sometimes  observed. 

Now,  when  we  examine  such  a  child  with  care,  we  shall  see  that  the 
abilomen  is  retracted,  hard,  and  '*  boat-shaped ;"  that  the  pupils  are  small ; 
that  the  skin  of  the  abdomen  or  thorax  will  show  a  red  line  in  about 
thirty  seconds  after  the  finger-nail  has  been  drawn  across  it  (tache  cere- 
bral of  Trousseau) ;  that  pressure  upon  the  fontanelle,  in  a  very  young 
child,  will  increase  the  symptoms  of  cranial  pain  ;  that  the  tongue  is  dry 
and  coated  except  at  the  edges  and  tip,  which  are  generally  red ;  that 
there  is  photophobia,  and  often  strabismus ;  and  that  the  thermometer 
shows  a  marked  elevation  of  temperature  which  exhibits  evening  exacer- 
bations and  morning  remissions  of  about  two  degrees. 

The  temperature  rarely  rises  above  103°   F.     It  may  not  exceed 
J  01°  F.     When  convulsions  appear  at  the  onset,  it  may  go  two  or  three 
ciegrees  higher.     The  exacerbations  and  remissions  of  the  fever  are  not 
as  regular  as  in  some  other  forms  of  disease. 

The  pulse  is  increased  in  frequency,  but  is  regular,  full  in  volume, 
*'^<I  compressible,  except  upon  excitement  or  muscular  exertion.  It  may 
^^^rk  be  somewhat  irregular. 

In  some  cases,  the  Irreathiny  may  be  somewhat  irregular ;  but  as  a 
^^^^*    the  rhythm  is  normal. 

The  restless  and  fitful  sleep  gradually  gives  place'  to  an  increasing 
**^^"««?«twe«8.     The  child  sleeps  constantly  unless  aroused. 

The  duration  of  this  stage  is  usually  about  a  week.  It  may,  however, 
^   l.>x-olonged  to  ten  or  even  fourteen  days. 

Second  Stag**, — When  the  brain  begins  to  exhibit  the  clinical  evi- 
*^*^"^<^t;8  oi  depression  (as  a  result  of  etiiision  into  the  ventricles  and  at  the 
•^^s^  of  the  skull)  the  symptoms  of  invasion  disappear  and  new  ones 
^^^   their  place. 

The  pupils,  which  were  contracted,  now  begin  to  dilate  irregularly. 

VYx^iy  respond  slowly  to  light.     The  head  becomes  forcibly  extended  by 

^  ^ouic  rigidity  of  the  muscles  of  the  neck  so  that  it  bores  into  the  pillow. 

^^Uietimes  the  muscles  of  the  back  contract  so  forcibly  as  to  cause  opis- 

w^<>tono8.     Mu.scular  spasms  and  paroxysms  of  delirium  are  developed. 

1b  Some  instances,  the  patient  lies  motionless  upon  the  back,  with  the  eyes 
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staring  fixedly  unci  unconscious  of  surrounding  objects.  The  projectile 
vomiting  of  the  first  stage  ceases.  The  urine  and  fseces  may  be  jiassed 
involuntarily. 

The  muscles  show  the  eflTects  of  cerebral  disturbance  in  various 
ways.  We  have  already  alluded  to  the  tonic  spasm  of  the  back  muscles. 
The  muscles  of  the  upper  extremit}'  are  usually  thrown  into  a  state  of 
excitability,  as  shown  by  a  perpetual  movement  of  the  fingers,  picking 
of  the  bed-clothes,  opening  and  shutting  of  the  hands  in  an  aimless  way, 
etc.  General  convulsions  ma}-  occur  from  time  to  time.  The  ocular 
muscles  may  be  attected.  When  so,  the  third  cranial  nerve  and  also  the 
optic  chiasm  or  the  optic  tracts  are  apt  to  be  simultaneously  involved. 
We  are  liable  to  encounter  nystagmus,  strabismus,  ptosis,  and  pupillary 
spasm  in  such  cases.  Sometimes  tlie  facial  nerve  may  be  in  vol  ved,  and 
facial  spasm  or  paralysis  may  then  ensue.  I  recall  an  instance  where 
the  disease  was  associated  with  otitis  media,  in  which  the  onset  was 
accompanied  by  facial  palsy. 

The  temperature  of  the  body  falls  during  this  stage.  It  may  reach 
the  normal  point. 

The  headache  apparently  persists  in  this  stage,  althougli  the  patient 
does  not  complain  of  it.  We  are  justified  in  drawing  this  deduction 
from  the  fact  that  these  subjects  utter  at  intervals  a  peculiar  cry,  known 
as  the  '*  hydrocephalic  cry.''  It  seems  to  be  partly  involuntary  and  to 
express  both  alarm  and  pain.  The  facial  muscles  assume  the  attitude 
expressive  of  pain  when  the  cry  takes  place. 

The  respiration  becomes  more  or  less  irregular  during  this  stage. 
In  some  instances  I  have  observed  typical  '*  Cheyne-Stokes  hreathin<r.'* 
These  symptoms,  as  well  as  disturbances  of  the  heart's  action  and  im- 
pairment of  the  power  of  Mvalloirinij^  which  often  exist,  indicate  that  the 
pneuinoi^astric  nerves  are  involved. 

The  ophthalmoscope  may  enable  ns  to  detect  infiltration  about  tlio 
papilla,  varicosities  of  the  veins  of  the  retina,  small  punctate  hemor 
phages,  and  whitish  granulations  of  the  choroid  and  retina  in  some 
instances.     A  choked  disk  has  been  observed  also. 

The  urine,  may  contain  albumen.  It  is  usually  high-colored,  scanty, 
and  almndantly  iini)regnatc(l  with  chlorides  and  phosphates. 

'}l\\q  faeces  are  often  slimy,  and  are  greenish  in  color,  and  very  orfcn- 
sive  in  the  larire  majority  of  cases. 

The  tomjue  l)ecomes  covered  with  incrustations,  in  which  chanjrosthe 
lil)s  and  gum^  may  also  i)articipate. 

Some  years  at»:o,  my  attention  was  called  to  the  fiict  that  the  second 
sta<rt*  of  this  disease  is  often  accom])anied  hy  ii  short  interval  of  apfHirent 
concdiescenre.  The  |)atieut  may  regain  consciousness,  be  free  from  de- 
lirium or  pain,  eat  voiaciously,  and  excite  the  belief  that  recoverv  has 


ACUTE    HYDlUK'EPHALrrS. 


309 


yuu.     But,  in  my  ex|K?rieMee,  tlie^e  Uitervals  aire  of  short  tin  ration^  and 
tht'  jmtieni  |iii8seH  alVer  a  lapse  nf  n  few  hoiir^  iuto  deep  coina  again. 
^        Filially »  htfiiuplegia   iiiay  occasionally  Ijt-   developed.     It  indicates 
HrefHsiirff  upon  the  motor  tracts  which  join  the  cells  of  the  cerebruin  with 
^felDH«*  of  the  auierior  horns  of  the  jspiniil  cord.     (See  pa^^e  258.) 
B        Third  Stage, — This  Ih  uhiiractcrizcd   by  an  increasing  iiitcnriity  i>f 
^■115  symptoms  of  the  second  etagei  with  mi  exacerbation  of  the  tebrile 
ftymptotu!^  of  the  first  stage.     nu*riienin  vMh  it  the  **  stage  of  paralysis,'^ 
liecnuse  tlnil  syiaptoiu  is  a  very  priiniineiit  one.     Haninitmd  names  it  the 
HfstHg€  of  ret'urrence,-^  because  the  febrile  Hymptoms  retuni  arul  the  eere- 
Bral  distnrliance  is  more  profound. 

H      We  observe^  during  this  stngc,  the  development  of  n  parti  lysis  uf  Hc»me 

Hpirt  of  the  liody,  which  is  permanent.     ConvulsionH  and  et)nnactnre  of 

^he  inusck*H  of  the    back,  neck,  and   j«w   may    prece«h^    the    paralysis. 

ikcrtcx  movements  can  \k*  excited   in  the  paralyzed  limbs,  nltbcuigfi  the 

mwer  of  vohintiiry  motion  is  bist.     The  face,  eyes,  or  limbs,  may  be  the 

at  of  |>aralysis.     It  is  probably  due  toexcettMve  inlra-cranial  fireasure. 

The  tem|X'r:iture  rises  higher  tlian  it  did  in  the  first  stage.     1  Jiave 

lliM»rve<l  it  to  reach  107'  F.,  in  one  instance,  n  few  hours  liefore  death 

pcurred.     It  often  rises  to  Mtf)"^  F. 

The  pulse  liecomes  greatly  accelerated,  small  in  vj»hune.aud  intermit^ 

at.   It  resembles  t  lu'  pulse  observed  in  ixnimnls  after  seetiou  of  the  vagus. 

Coma  liecomes   profound.     It  is  accom[ianied   by  a  clammy  sweat, 

|l voluntary  eva<' nations,  dysplmgia,  dilated  pupils,  stertorous  breathing, 

\  tympanitic  abdomen,  and  paralysis. 

De.ith  usually  occurn  from  asphyxia,  or  convulsions.  It  may  ensue 
r>Tn  impaii-ment  of  the  heart's  action. 

Duraiiot)  of  ike  Dif*ea»f. — This  admits  of  the  wiilest  latitude  ol 
Eiti^ment.  Cases  have  l>een  reported  where  death  has  i>ccurred  in  a  few 
>ur»,  while  others  have  lasted  for  many  weeks. 

Those  which  1>egin  witJi   paralyses  or  convulsions  are  rapidly  fatal^ 

my  experience. 

The  age  of  the   jiatient   may  modify  the  duration  of  the  disease, 

ritile  I  U^lieve  that  no  pathologiea!  ditferences  exist  between  the  intan- 

Je  and  adult  varieties  of  the  disease,  its  duration   is  more  ai>t  to  l>e 

bnormnlly  short  In  the  child.     When  it  develops  as  a  comi»licaiiou  of 

pneral  tu\»erculosis,  death  often  occurs  iluHug  the  first  week.     A  vigor- 

lift  constitution  may  cause  the  disease  to  he  prolonged  over  a  much 

[inger  period.     The   vague   character  of  the   in-od round   symijitoms   in 

nany  cases  renders  it   advisable  to  cnunt  the  duration   of  the  disijisf 

jni  the  first  well-marked  cerebral  symptom, 

DifTerential  Diagnosis.— In  common  with  many  other  observers,  1 
five  seen  cases  of  aciite  hydrocephalus  which  have  resembled  those  of 
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acute  Bright 's  diseaae,  iufantile  remittent  fever,  acute  meningitis,  gastro- 
enteritis, and  typhoid  fever.     A  condition  called  '^  spurioas  hydrocepti^ 
his,"  which  develops  in  children,  may  also  closely  resemble  it  in  m^^^ 
respects. 

The  acute  form  of  B right's  disease  is  to  be  distinguished  by  the  p****" 
ence  of  albumen  and  easts  in  the  urine,  the  existence  of  oedema  of  'C:  ^^ 
face  and  limbs,  the  peculiar  waxy  skin  of  uraemic  poisoning,  and  C^  ^ 
absence  of  the  prodromal  symptoms  of  hydrocephalus.  The  history  ^^^^ 
the  case  may  also  afford  a  clue  to  the  cause  of  the  attack. 

Infantile  remittent  fever  is  accompanied  by  a  very  high  range  ^^ 
temperature  (105^-106°  F.),  which  exhibits  regular  remissions  andc""*^*' 
acerbations.     It  exceeds  the  customary  limits  of  the  fever  of  hydr"*"*"^ 
cephalus  (103°  F.),  and  does  not  fluctuate  irregularly.     The  pupils  a     '-"^ 
normal.     The  pulse  does  not  intermit  or  become  irregular.     The  hydr^"""^ 
cephalic  cry  is  not  developed,  nor  are  the  thumbs  flexed  upon  the  paln^^f 
during  sleep.     The  patient  does  not  grind  the  teeth.     The  vomiting  .        ** 
not  projectile  in  character ;  it  is  accompanied  by  retching.     The  ahd^^'  ^ 
men  is  distended  with  gas,  and  is  tender.     **  Pea-«oup  discharges  "  ftoi^^-^ 
the  bowels  occur. 

Acute  meningitis  is  less  frequently  accom^mnied  by  ocular  symf^K^  P" 
toniH,  and  a  retracted  and  '*  boat-shaped  ''  alnlonien.  It  does  not  produc^^^^^^ 
the  hydrocephalic  cry,  nor  any  of  the  prodromata  of  the  tubercula^^'^' 
variety.  It  is  a  disease  of  sudden  onset  and  nipid  progress.  The  teiir^^ 
perature  runs  high,  and  exhibits  very  slight  remissions.  The  pulse  i  ^  ^ 
not  iirejj:ular  except  wlien  death  is  near.  It  attjicks  adults  and  childrei^'*^ 
in  good  liealtli.  Delirium  and  convulsions  occur  earlier  than  in  the^  ^ 
tuheivuhir  form. 

Uatitro-enieritis  fails  to  produce  the  prodromata  of  tubercular^ '^' 
meningitis,  and  also  headache,  [>rojectile  vomiting,  hydrocephalic  cry.  ^^"^ 
paralyses,  irregular  pulse,  etc.  It  is  associated  with  diarrhoea,  tenderness  *^  ^ 
of  the  alxiomen,  and  pain  in  the  bowels. 

Typhoid  fever  is  accompanied  by  diarrhwa,  tymimnites,  a  character-     ^' 
istic  eruption  lipon  the  abdomen,  and  a  typical  range  in  temperature. 
The  prodromata  of  hydrocephalus,  and  the  more  prominent  symptoms       ^ 
of  that  disease  mentioned  above  are  wanting. 

Spurious  hydrovephalua  usually  follows  an  attack  of  cholera  infan- 
tum. It  is  sometimes  accompanied  by  a  few  of  the  cerebral  manifesta- 
tions of  the  tubereular  variety,  but  the  abdomen  is  distended  and  tender. 
the  fontanelle  is  depressed,  paralyses  do  not  occur,  and  the  tem|>erature 
and  pulse  do  not  indicate  the  more  serious  atfection. 

Prognosis.  —  Tuberculosis  of  the  meninges  and  brain  generally 
terminates  in  death.  So  large  is  the  percentage  of  mortality  that 
most  authors  deny  that  a  ease  of  recovery  has  ever  occurred.     On  the 
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cilbrr  Imnd^  isolated  cases  of  upiKiri'Lil  n^foverv  liuvt-  berii  iH^jiurU'il  l»3 
rVrmey,  Folitzer,  Hilliet,  Ilahn,  Iturtlit^z,  timl  otliers.     I'tTsuiinlly,  I  hnvi* 
L»ver  seen  a  ciine  wLere  reenvery  has  taken  pljire,  jukI  1   nm  iucdiord  t<» 
Ikve  that  lejito-nieuiiigitlB  lias  existed  in  ull  uasea  where  a  favornMe 
itUt  tia»  oceurred.     It  is  certarn  that  idiocy,  epilepsy,  mid  llie  ehronie 
r|H!  of  liydroeephaJus  is  de|>eiKleiit  upon  a  tiiberrulur  diathesis  in  some 
istatiees;  but  it  is  not  yet  |iroven  that  they  have  ever  been  preceded  l»\ 
typical  attack  of  acute  liydrocephabis. 

Treatment, — yiy  remurUs    mmle  conceniin^i:   the  prognosis  of  tiii^ 

li^atii?  iiiusi  precbtde  any  sngj^eHtions  relative  to  a  cure  of  thiB  alterti<HL 

lutve  tried  all  the  metlio<ls  u\'  treutuient  suu*rested  by  nnthors,  incbulin^ 

iie  iodide  of  pot:ish,  the  nierenrial  salts,  the  phosphnte  of  sixlu,  dei)letiiin. 

c,  without  any  appiuent  benefits.     Nc*twitlistnndini(  the  incurability  of 

lie  di^ea^.  the  individual  svmptonis  shoidd  be  an*elrt»rated,  however* 

long  aa  life  exists,  by  judicious   medicsition      The    preparations  lif 

^pium  and  the  bromide  salts  are  indicated  when   licndaclie,  ph4»to|>hnb!a^ 

^lietibiuesis,  and  jactitation  are  piesent.     Ice-bags  may  otten  be  uj)pner| 

tiie  bead   with  a[)tmrent  lieneflt.     The  InmelH  should   be  niove^l   \^\ 

ixntive4>   wdien    constipation  exists.     Tlu'    patient  should  be  kept  in  a 

luiet  and  <larkened   room.     VVhen  the  convulsive  attacks  are  frefpii-nt 

mi  avviTt'.  I  oecamonally  administer  anwstlietics.     Veneacction  or  hjcal 

k^pleiion  is  of  no  Iienefit,  ami  slionld  not  lie  ]ierformed. 

The  prophtjiactir  treat mttd  of  this  malady  deserves  more  conHidcra- 
ifiti  than  Ik  otten  (mid  ti»  it  by  mediral  \nvi%.  1  am  c-o!ivinced  that  I  have 
Bived  the  lives  of  miiny  childicu  bcnii  t^f  tubercular  parents  b\  the  steps 
rhicb  I  shall  here  advise, 

it  id  my  custom,  with  children  who  are  predisposetl  to  this  affection, 

to  insist  that  the  child  shall  be  nnrsed  from  birth  by  a  woman  who  is  IVt^e 

from  all  heretlitary  or  acipiired  diseases.     The  child  should   W  kc[*t  in 

the  country  and  alloweil  to  rom|>  in  the  open  air  until  seven  years  old» 

rThe  hygieme  surroundings  and  tl»e  diet  (*f  the  child  should  also  be  care- 

fully  looked  to  until  the  periofl  of  danirer  has  passed.     It  is  my  custom 

,o  administer  coddiviT  oil  to  those  wh^»  remain  thin  or  poorly  nourished 

spite  of  the  precautions  nietitioned.     Bathing  the  body  in  cool  water, 

ind  anbsequent  frictions  of  the  skin  are  of  l>ene(it.     It  is  also  well  to 

Hmnge  the  climate  ami  siirronndings  treipiently,  so  as  to  avtnrl  unneceH- 

jiary  exposure  to  <M>ld  or  dampness  dnring  tite  winter  months,  or  to 

l*xtn*ttie  heat  in  the  stimnuM%     By  thes**  means  many  children  are  reiu-ed 

Hilult  life   wlu»n   prcviou'"!    offsprinif   of  the  same   parents   have  died 

|rt*f  hydrocephalus. 

I  would  caution  tlie  nmder  also  against  allowing  children  with  hcrrd- 
fltary  tcntlencies  to  tuberculosis  to  be  sulijected  to  extreme  or  prolonged 
kexcitement  of  any  kind.     It  is  not  well  to  send  them  %o  schot^l  until  the 
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period  of  danger  has  passed.     I  am  convinced  that  playing  with  childr^^'^*^ 
before  going  to  bed,  especially  if  impressionable  or  emotional,  eondue 
to  imperfect  sleep  and  physical  debility.     The  custom  of  forcing  tl 
young  intellect  by  feats  of  memory  or  confinement  in  the  school-room        "■-  * 
also  very  pernicious. 

The  proportion  of  shallow  orbita  and  hyi}eropic  eyes  in  persons  wl: 
have  a  tuberculous  ancestry  is  very  large,  as  proven  by  the  examinati< 
of  many  hundreds  of  cases  by  my  friend  Dr.  G.  T.  Stevens.     My  ow 
observations  (lately  publisiied  in  a  paper  read  by  me  before  the  Inte: 
national  Medical  Congress,  1888)  confirm  this  statement,  and  lead  me 
lK*lieve  that  ''latent  hypermetropia "  (p.  127)  is  remarkably  frequent  i 
this  class  of  subjects.    This  congenital  defect  (if  it  exists)  should  U 
properly  corrected  by  glasses  Ijefore  the  child  is  allowed  to  study, 
have  no  <loubt  that  this  one  factor  has  more  to  do  with  the  so-calle 
**  tuberculous  predisposition  "  than  many  of  us  imagine.     The  health  o 
any  child  must  of  necessity  be  seriously  aftbcted  by  this  well-recognize^ 
source  of  physical  disturbance  and  excessive  nervous  expenditure. 

CHRONIC   HYDROCEPHALUS. 

This  disease  is  essentially  surgical ;  the  acute  form  comes  uior — ^  ''^' 
particularly  under  the  province  of  the  physician.  In  either  ease,  liow^  ^ 
ever,  the  *'  tubercular  diathesis ''  seems  to  infiuence  its  development. 

Chronic  hydrocephalus  appears  to  be  produced  by  a  low  grade  o  ^^--^^^ 
infiammation  which  attacks  the  lining  of  the  ventricles  during  foetal  liP*^    -^^ 
or  early  childhood.     In  some  instances,  it  appears  later  in  life.    In  a  fe«^"  —      ' 
isolated  cases,  the  serous  eti'usiou  seems  to  be  external  to  the  brain.    Soni'  ^"^^-^ 
authors  state  that  this  latter  condition  never  occurs  except  as  the  resul-BT    ^^     ^ 
of  a  hemorrhage  into  the  cavity  of  the  arachnoid.     They  consider  tli*-  ^  ^^ 
condition  which  stimulates  true  external   hydrocephalus  as  an  evi<len{*»  ^  ^^ 
either  of  a  congenital  defect   in  development   (the  cerebro-spinal  fliiit-^  ^         - 
taking  the  place  which  the  brain  shouhl  have  occui)ied),  or  of  atroph^^l^  ^ 
of  the  brain-substance  that  has  resulted  from  the  pressure  of  the  lluir  ^  ^ 
within  the  ventricles. 

Morbid  Anatomy.—  In  chronic  hydrocephalus,  the  sutures  fail  to  unite.:*^   ^^  ^^ 
and  the  calvaria  does  not  ossify  as  in  health.     The  ventricles  are  enor^""^ 
mously  distended,  and  the  channels  of  communication  lietween  them  are-* -'^    ^^ 
widely  dilated  ami  open.      Finally,  the  convolutions  are  flattene<l  and  the  '^-^ 
cerebral  substance  rendered  extremely  thin  and  attenuated.     The  ossa     ^  ^\^^ 
tricpietra  are  often   found  to  be  excessive.     A  complicating  meningitis      "^"^^  ^ 
(which  often  exists)  may  involve  some  of  the  cranial  nerves  (espec^ially 
the  optic)  and   induce  atrophy  <)f  them.      Fluctuation  may  Ik?  detecteil 
often  in  the  region  of  the  fontanelles  and  the  open  sutures. 

The  deformity  of  the  cranium  is  evidenced  by  an  overhanging  brow. 
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nil    inereAse  of  the  eircumfereiice  ot'tla*  fniiiinui  smd  its  diaproportion  to 
tlit^   «ize  of  the  finx\  uthI  by  opt'ii  lVfTmim41i?s  and  titicl<>si'd  suturt's.     The 

lnr^cT  nre  often  wiclel^*  separntrd.     The  mentiil  conrlitioii  of  the  *^ul)jert 

Is    below  the  norma!  standard  wlienever  the  pressure  of  the  tluid  hiisj 

Incli^ieed  flianj^es*  in  th*'  brain-suhstaiu'e. 

Inbtmices  have  lit't-ii  rept>rtt*d  where  twenty  or  nmre  pounds  of  Hnid 

ba%^^  been  found  to  exist  within  the  skull.     The  eircumt'erentinl  nieasnre- 

tnotit  of  the  head  has  Imen  known  to  exceed  forty  inches. 

The  tluid  formed  durintj  the  pro^jress  of  this  disease  consists  of  water, 

ailjptitnen,  floeeuli  of  l^mph,  salts  of  lime,  soila.  and  potash,  epithelial  nml 

blocxi  (;ell8,  and  nrea. 


'*%  . 


v^^ 


FiO-  SI— CtttoHtc  Hvt»iioctr«ALvs.     f  After  ^  phoiogTaph.) 

The  condition  of  the    hrain-«nh8tanee   1V»und  after  «leath   dependn 

■^'^^  the  seat  and  extent  of  the  dropsical  effusion.     It  nmy  he  solYerietl 

--      ^    ntroph led.  when  degjeneration  has  Wen  produced  by  a  pressure  whi eh 

im[)ttired  its  bloiKl-snpply.     Occasionally  it  is  renderefl  nbnornially 

"^^^liint  and  of  linn  eonsistenee, 

-  Etiology. — ^Thc  hereditary  mUnre  of  this  affection  is  proven  by  the 

^^^   that  several  children  of  the  same  parentage  have  been  successively 

^^^c>ked  in  many  recorded  instances. 

The  acquired  form  may  be  independent  of  any  hereditary  taint.  It 
^^^^  been  observed  to  accompany  congenital  defects  of  the  walls  of  the 
^*W«j,|.y^jig^jj,^  chronic  passive  hypenemia,  ocebisi*in  of  the  cerel>ral 
^^Uses,  rickets,  syjihilis,  alcoholism,  some  of  the  t*niptive  fevers,  arnl 
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atrophy  or  imperfect  development  of  the  brain.  Aged  sal^eots  mj 
sometimes  be  attacked.  In  the  young,  it  is  frequently  developed  daring 
or  previous  to  dentition. 

Symptoms. — The  deformity  of  the  head,  which  is  cbaracteristic  of 
this  disease,  may  occasionally  be  present  at  birth.  As  a  rule,  howereTf 
the  increase  in  the  size  of  the  head  does  not  manifest  itself  nntil  the 
child  is  a  month  or  two  old.  If  it  exists  at  birth,  the  child  is  apt  to  die 
soon  after  delivery. 

Whenever  the  deformity  l)ecome8  well  developed,  it  seems  to  me 
impossible  for  a  medical  man  to  err  in  diagnosis. 

The  countenance  of  chronic  hydrocephalus  (see  fig.  84)  is  perhaps  the 
most  typical  of  8ny  of  the  conditions  to  which  the  attention  of  the  phy- 
sician or  surgeon  is  directed.  In  it,  the  frontal  bone  is  tilted  forward  so 
that  the  forehead,  instead  of  slanting  a  little  backward,  rises  perp^dicu- 
larly,  or  even  juts  out  >it  it^  up|)er  part,  and  overhangs  the  brow.  Watson 
thus  describes  it : ''  The  i>arietal  bones  bulge,  above,  toward  the  sides;  the 
occiput  is  pushed  backward,  and  the  head  becomes  long,  broad,  and  deep, 
but  flattened  on  the  top.  This,  at  least,  is  the  most  ordinary  result  In 
some  instances,  however,  the  skull  rises  up  in  a  conical  form  likeasogu'- 
loaf.  Not  unfrec^uently  the  whole. head  is  irregularly  deformed,  the  two 
sides  being  unsymmetrical.  Some  of  these  rarer  varieties  of  form  are  fixed 
and  connate ;  others  are  owing,  probably,  to  the  kind  of  external  pieflsnre 
to  which  the  head  has  been  subjected.  While  the  skull  may  be  rapidlr 
enlarging,  the  bones  of  the  face  grow  no  faster  than  usual,  perhaps  not 
even  so  fast,  and  tlie  disproportion  tliat  results  gives  an  odd  and  pecolisr 
physiognomy  to  the  unhappy  subjects  of  this  calamity.  They  have  not 
the  usual  round  or  oval  face  of  childliood.  The  forehead  is  broadband 
the  outline  of  the  features  tapers  toward  the  chin.  The  visage  is  triang- 
ular. The  jrreat  disproportion  in  size  between  the  head  and  the  face  is 
diagnostic  of  the  disease,  and  would  serve  to  distinguish  the  skull  of  the 
hydrocephalic  child  from  that  of  a  pant." 

As  a  result  of  the  compression  and  atro])hy  of  the  brain,  the  lin»h« 
do  not  develop  as  in  health,  the  alnlomen  is  usually  distended  and  tym- 
panitic, the  child  is  unable  to  hold  the  he.ad  erect,  and  the  pupils  become 
more  or  less  dilated.  Sometimes  the  eyes  bulo:e  from  their  sockets.  At 
the  fontanelles  and  open  sutures  llnctuation  may  be  detected  when  the 
dropsical  ellusion  is  external  to  the  brain. 

The  diofestive  functions  are  carried  on  im[)erfeetly  during  hydroceph* 
alus.  Hence  these  children  exhibit  inanition,  and  are  prone  to  develop 
some  form  of  inter-<;urrent  disease.  I  have  seen  instances  where  death 
has  occurred  from  starvation. 

In  a  certain  proportion  of  cases,  life  may  be  prolonged  for  years.  U 
will  then  Ixj  observed  that  the  power  of  walking  is  acquired  imi)erfectly 
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nd  late.  The  gait  is  eliaracteri^ed  by  tottering^  stumbling,  ami  u 
c»<5 miliar  awkwardness  of  movemont  indicative  of  idiocy.  Tlie  nicntul 
L^^^'ers  art*  more  or  lesw  inij»airctl.  Tiicf^c  t4ybjecti»  are  generally  Very 
iri  t:iihle  and  peevish,  and  are  liable  to  have  reeurring  attacks  of  fever, 
II,  %  t  «ea,  lUid  vomiting:.  Con%'ulsion.s  arc  frequent ,  and  jiarulysis  of  special 
nc-»  mrp8  of  nm.^cles  may  be  developed  dtirinjj^  tbe  pru^ress  of  tlie  dinease, 
K  I  have  personally  &eiai  one  hydrocephalic  subject  who  lived  to  be 
R&  w  thirty  years  of  age.  It  is  not  common,  however,  for  life  to  be  pro- 
M.^  ^eil  to  such  extreme  limits.  The  majority  die  within  three  or  four 
^:^m^^Tn,  Whenever  aiiHemia  or  astheniu  are  induced,  tlie  palicnl  dies  within 
K^c^riml  of  twelve  months,  as  a  rule. 

^B  ^DifTerential  Diagnosis. —  Little  need  be  said  regarding  the  diagnosis 
W^  bis  disease.  It  can  hardly  be  confoumlcd  with  mix  other  affection, 
Bfclaough  the  cranial  deformity  of  rickets  produces  a  lack  id*  symmetry  in 
^^  <>outour  of  the  hejui,  the  open  futures,  the  sense  of  fluctuation,  and  the 
^*^  XTkcteristie  deformity  of  hydroeeplialus  do  not  exist,  nor  are  nientsd 

t**^  phy«ical  deraiigements  similar  to  those  of  hydrocephjihts  iiiduced. 
Prognosis. — The  large  majority  of  these  subjects  die  within  one  year. 
^  exciting  causes  of  death  iticbidc  the  following  <'(nnp1ications :  Men- 
*<mii?*,  apoplexy,  ejicndymitix,  aiuvmin,  asthenia,  jiaralysis  of  the  hearty 
*<^  eflca{)e  of  the  fluid  bv  ruplnre  td'  the  a|»oneurosis  covering  the  skuU 
*<4    Of)itn  sutures.     When  recovery  Uikes  place,  the  fluid  ceases  to  form 

tthe  fitituros  grfidually  close. 
Treatment. — Suggestions  both  of  a  medical  and  surgical  character 
^  lK*eu  brought  forward  from  time  to  time  as  productive  of  good  in 
disease;  but  I  have  laid  most  of  them  aside, a-s  I  have  found  them  of 
*^^l)tfiil  utility.  Occasionally,  it  is  well  to  strap  the  head.  I  doubt  if 
^^  ^jcudation  within  the  skull  was  ever  arrested  by  mechanical  compres- 
^-*'*"fc;  but  it  sometimes  a[>pearH  to  give  ease  to  the  patient,  and  it  inva- 
^^^^ly  gratifles  the  parents  and  interested  friends. 

Tapping  of  the  head  may  l>e  emjiloyed  with  advantage  when  tluctn- 
^^^'li  can  be  detected  at  the  fontanelles.  It  is  contra-indieatiil  when 
ntmntory  changes  are  present,  Tiie  aspirating  needle  Fboiild  be  in- 
K-cd  at  the  anterior  fontaneile,  and  a  few  ounces  of  fluid  only  should 
■P^^ithdrawn  at  one  time.  The  head  should  lie  liandaged  atler  the  oper- 
^P>ii,  and  the  child  carefully  watched  for  in  Hani  unit  ory  secjuelte,  Lan- 
^^^l>eek  has  employed  aspiration  ol"  the  lateral  ventricle  (by  passing  an 
*l>irating  needle  through  the  roof  of  the  orbit  behind  the  upper  eyelid) 
t.|ie  internal  variety  of  chronic  hydrocephalus,  I  have  never  resorted 
this  method  of  treatmeut,  because  1  regard  it  as  a  dangerous  one  and 
tjaestionable  benefit  to  the  [latient. 

Tbe  medicinal  treatment  of  this  disease  must  be  purely  symptomatic, 
is  well  to  ailminister  tonics,  such  as  cod-liver  oil^  the  iodide  of  iron, 
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and  quinine,  at  intervals  throughout  the  course  of  the  disease.  Some 
authorities  recommend  the  iodide  of  potash.  Calomel  in  minute  doMs 
(gr.  ^-^  daily)  may  be  employed  until  severe  purging  occurs.  Per- 
sonallyi  I  have  little  faith  in  the  curative  properties  of  any  drug  in  this 
disease.  Plenty  of  fresh  air,  a  good  nutritious  diet,  warm  clothing, 
f^quent  bathing  and  rubbing  of  the  skin,  and  a  change  of  residence  it 
intervals  will  assist  Nature  more  than  constant  medication.  It  is  per- 
haps advisable  to  administer  some  of  the  phosphates  when  the  diseiM 
coexists  with  rickets.  I  have  never  found  the  slightest  benefit  lh>m  the 
use  of  mercurial  inunctions. 

ENCEPHALITIS. 

The  substance  of  the  brain  may  take  on  inflammatory  action  with  or 
without  the  existence  of  a  complicating  meningitis.  It  Is  generally  cir- 
cumscribed, although  many  spots  may  be  Himultaneously  affected.  The 
latter  is  sometimes  termed  the  ^^  general ''  variety.  Sometimes  the  gnj 
matter  of  the  cortex  is  alone  involved.  Again,  only  the  medullar}'  sub- 
stance of  the  brain  may  be  implicated.  Finally,  the  basal  ganglia  (the 
'* corpora  striata"  and  '* optic  thalami^'),  the  cerebellum,  the  medulla 
oblongatii,  the  pons  Varolii,  the  crura  cerebri,  and  the  floor  of  the  fourth 
ventricle  have  been  known  to  be  the  seat  of  this  condition. 

Morbid  Anatomy. — The  existence  of  encephalitis  may  be  manifested 
atler  death  (1)  as  si>ot8  of  injection  associated  with  abnormal  friability; 
(2)  by  the  presence  of  punctate  extravasations  seen  on  cross-sections  of 
its  substance;  (8)  as  localized  indurations;  (4)  as  red  softening  of  tbe 
brain-substance;  (5)  as  circumscribed  collections  of  pus;  and  (6)  bj 
gaufljrene. 

Wlienever  cerebral  abscess  has  occurred,  the  cavity  is  usually 
encapsulated  by  a  new  connective-tissue  formation. 

Rindtleisch  divides  the  stages  of  cerebral  abscess  as  follow:  1.  A 
stage  of  hypeneinia;   2.  The  development  of  infarction  (page  230):  3. 
Gildenui  or  hemorrhagic  extravasation ;  4.   Proliferation  of  the  cell  ele- 
ments; 5.  Hypertrophy  and  induration  (in  chronic  cases);  6.  Softenins: 
of  the  brain-substanee ;  7.  Suppuration;  8.  A  condition  of  fcetid  suppu- 
ration, resembling  gangrene,  which  is  occasionally  preceded  by  the  devel- 
opment of  a  falvse  membrane;  9.  Atrophy,  as  a  late  result  of  the  inllaUJ  — 
matory  changes. 

Etiology. — Among  the  causes  of  encephalitis  which  tend  to  imimt^ 
suj)puration  may  be  mentioned  pya^mic  infarction,  direct  injury  to  the? 
head,  disease  of  tiie  internal  ear  or  temporal  bone,  diseases  of  the  Dts»l 
cavity,  syphilitic  disease  of  the  bones  of  the  cranium,  diseases  of  th^ 
orbit,  cancer,  and  certain  i<lioi)athic  causes  which  are  not  well  uiwler- 
stood. 
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Symptoms, — Encephalitis  la  8o  dosely  allied  U)  rml  cerebml  soften 
that  it  win  be  fiirtbcr  iiiscus*sed  under  that  litnidiiig.     The  sytniitoms 

,e  disease  must  of  necessity  vary  with  tliu  went  and  extent  of  the 

IL  Hence  it  is  dilMciilt  to  interpret  them  correctly  unless  the  fuiie- 
n  tiud  liuatoni^'  of  the  variotiH  eoniponent  pnrtK  uf  the  hraln  are  well 
ersitood,  Pages*  H8  to  102  will  aid  the  reader  in  mastering  cerebral 
ilizfitiou, 

Differentiat  Diagnosis. — The  points  of  vahie  in  the  discrimination 
►  his  disease  will  be  given  in  those  pages  which  treat  of  the  diagnosis 
Cserebral  softening. 

CEBEBRAL  SOFTENING, 

The  three  forms  of  this  condition  which  are  recognized  by  most 
fcoritie8  are  the  white,  yellow,  and  red. 
Morbid  Anatomy, — The  pathology'  of  sollening  of  the  bniin  may  thns 
utnmarlzed : — 

The  w?nte  uarietij  is  a  chronic  condition  in  the  great  majority  of 

IBs,  and  is  usuiill}"  dependent  npon  «ome  disease  of  the  small  arteries 

p  capillaries  which  (frndtuiVy  deprives  the  parts  of  their  normal  nntri- 

hi.    There  is  no  hyperiemia.     The  |mrts  are  usually  of  an  opaque  dirty 

I  MThite  softening  may  sometimes  In*  acute ;  in  which  case  it  is  due  to 
midden  obstrnctioti  of  si>me  artery  af  lar(/e  i^ize  by  an  embolus  or  a 
oinbiis. 

The  tjt'ilow  kmrtettj  is  simply  an  altered  state  of  either  the  wbitt^  or 
f  red.  Its  color  is  due  cither  to  the  presence  of  altered  blood-jngmenls 
tch  have  arisen  from  a  previous  slight  extravasation ;  or  to  a  tine  state 
vision  and  n  close  aggregation  of  particles  of  fat  formed  within  a 
of  the  former  variety. 

The  red  variety  is  conunooly  an  acute  atfe<'tion.  As  has  Ix^en  stated, 
illovrs  vascular  occlusion  from  an  embolus  or  thrombus;  or  it  may  Ix^ 
result  of  an  attack  of  encephalitis.  A  marked  extravasation  of  blood 
a  matis  of  white  softening  may  cau^e  a  re* I  ap[}carancc  to  the  mass, 
the  micro»co|»tcal  appearances  will  differ  from  that  of  the  acute  furm 
under  consideration.  In  the  red  variety,  there  is  intense  hy|>eraBmla 
hu  the  onset,  followed  by  a  rupture  of  the  capillaries  and  an  extravasa- 
Hi  of  blood.  Its  pathology  is  similar  to  that  of  ^'  infarction  ^'  elsewhere 
the  body  (page  229), 

All  forms  of  cerebral  softening  are  liable  to  be  accompanied  by 
Bturlianced  of  motion  or  sensation,  aj>hasia,  and  mental  impairment. 
wftt  and  extent  of  the  lesion  will  govern  the  tyj^e  of  its  external 
ifestations.  The  history  of  the  [latient  will  often  be  indispensable 
Uecitiing  a*  to  the  existence  of  sollening,  if  in  the  anterior  part  of  the 
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frontal,  the  ooeipital,  or  the  temporal  lobes,  where  the  ^o-c^alled  •*  motor 
et*iit,res^'  of  the  l>mln  ufl'  wanting.     (See  Fig,  5.) 

There  in  tuoru  or  less  aMleiiiM  into  tfie  brain -substance  which  »t»T' 
roll  tula  a  npot  of  red  Hotleniiig.     Thm  ollten  cruises  the  area  of  soften  i»S 
to  appear  as  an  elevation  ahf>ve  the  plane  of  the  section  -when  the  brstii^" 
tisHue  is  divided  wttli  the  knife.     In  eases  where  tlie  focus  of  softejjiitvg 
IS  of  liie  white  nr  yellow  variety  thin  elevation  is  wanting. 

The  delnns  which  eonj^titnten  a  fwus  of  eerebiiil  jioltening  will  l»c 
found  to  connibt  of  fat  granules,  altered  Mootl-eorpuj^eles,  pigini^2?nt 
maKses,  pny-tH»lls.  disinteirruti'd  rH*rve-lissue,  caseous  matter,  and  lfiw^il<J 
Hp  he  Heal  cell^,  lilled  with  fat  granuleH  {Uluge'**  eorpuncles)*  Ef^k^cb 
variety  of  softening  eanses  variations  In  the  relative  proportions  of  th^^sat 
elements.     The    red    variety    will    exhibit  a  large  adniixtnre  of  Mu  m    iil 


friG    Nil— soFiexED  bitAiN  1  is>i  tf      <AftcrKo*) 

roriHjseleH,  pigniiid  ?j:rnnnles,  and   tilnge^s  eell8:  the  yellow  and  whl  ^  ^^ 
varieties  will  be  aecoinpjinied  l>y  an  exeeBs  of  fatty  matU^r  or  casieo^  ' 
substance,  and  a  snndl  mlndxtnre  of  filtered   Mood   pigments,  eorpoi  '* 
aniyiaeea,  and  cry st ids. 

Etiology,  —  II  i^  a  ndrttake  to  suppose  tliat  eereliraJ  solTbening  oecii* 
onl\  in  the  aLred.     Old  age  is  indeed  a  ])ronnnent  factt>r  in  exciting  car*'' 
Imd  thrombi>sis;  and  thut  condition  is  followed»a*a  rnle,  by  ^ifteniugo^ 
the  brain  in  the  ohl.     Still,  the  more  common  exriting  cansos  of  this  di&  ^^" 
ea.se  include  (in  addition  to  eerebnil  endH>lisTn  and  tliTomlxjsiB)  pya*mii^ 
Hyphilid,  aleoholisnu  siuj-stroke,  and  cerebral  hemorrhage,  all  of  whic^^ 
may  exist   indeiK*ndeiitly  of  fdd   age,     1   have  to-flay  under  my  care  ^ 
\otmg  married  lady  (thirty  years  old)  who  Ims  mari^cd  cerebral  softt^r^ 
ing  that  was  imbiced  by  an  t^mbolic  attack  dnring  the  puer|K?ral  state,  in^' 
depi'iidently  (d*  any   lesion   id*  the  valves  of  th<»  heart.      Another  of  m^ 
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patient©  develojK^d  e«?rebral  softening  as  a  result  i*r  gumiimlotiH  |iauh\- 
ineuingitis  wlirii  but  thirly-tivt*  v«nir8  of  a^e.  All  the  excitin^f  cimses 
L>f  al>sc*eA8  uf  the  brain  niiky  owasUm  ot*rt4jnil  solteniiig  under  Isi  vara  hie 
L'irt^iimstiuict'H.  Amoiijf  thesu  tuny  hv  tnenticnird  the  exanthi:iiijitaU8 
Tcvers,  glanders,  the  pner|ienil  slnte,  ini*r<'urij»l-  and  h-ad-(K>iM»niiig,  ne« 
troRis,  Uiiteu-myelitis,  pyjeniia  and  M^pticitmia,  altncess  uf  the  viBcerji, 
md  many  otbern. 

The  u'htle  variety  results:  frriin  must'S  that  teml  td  so  impair  the 
Moud-supply  of  the  softeni^d  jinrt  as  Uf  dejirive  it  of  nuCrilion  without 
'renting  at  the  same  time  u  heiii<irrhage  from  the  Hnrrouudinir  capilhirie^ 
k  19  olYeii  designated  us  the  *' non.iuthiuiiiiiitor\  furm/*  in  eniitrast  to  the 
M,  whieh  in  ecimnionls  tif  lutluiintrntorN  (jrigitt. 

■  The  nature  and  mode  of  HUppretiHian  uf  the  blood-»inpi»ly  to  {portions 
Vtbc  l»rnin,  nmre  or  lesn  lin»ited,  goverriH  to  a  *jreat  extent  the  variety  of 
pf\4?nin|r  whieh  restilts.  As  has  Im-fii  stated  in  a  previonn  page,  the  ar- 
erien.  c^pillariei^,  or  »inus*e5i  of  the  brain  mav  l»e  inde|H'ntlently  i»eeluded. 

rr<indio!*ii>  nr  eiubolijsui  nniy  Ik-  tlie  ininiudiaie  eauni*  iA'  such  oeelusjon, 
thv  btood-iiupplv  may  Ik?  arrested  by  [iressure  npon  tlie  vess<*is  by  new 
px>wtLr»  within  the  »kidl,  or  from  witluiiit,  aw  tn  the  case  of  [temorrha^o, 
liimorH.  ligation.  ank-mHtous  in li It  ration,  etc. 

[  The  rapitlitv  of  arrei^t  of  the  eirenh»tion,  nnd  the  extent  of  cfjlhiteral 
fluxion  which  iuunediately  folJous  (within  iweuty-tonr  uv  furty-eight 
liourn),  are  the  factors  which  L^ovi-rn  the  results  whicli  fidlcnv,  1'lte  col- 
lateral eiretdatiiin  mny  Ik*  sutlicicnt  it»  some  rases  ti»  arrest  the  iuimediate 
fleath  of  the  parts  sudtlerilv  (leprived  c>f  bhiod  by  nii  embolus  or  thrtimbuH, 
^  some  tinickly-^ieveloped  and  extreme  pressure  u}jun  the  bhiud-vc&?^els. 
kgsiti,  Tt  may  lie  so  great  as  to  caufie  a  capillary  hemorrhage,  giving  the 
^<»ftene*l  area  a  red  appearance  { infarct  ion)  iriinu'<liatel\  alter  the  arrest 
«'f  it8  normal  blooil-supply.  Finally .  iutlnmumlHry  action,  us  In  true 
!eueephnJlti8,  nmy  create  the  reil  variety  rd"  sollejiing. 

Symptoms.— It  is  not  alwuy^  possible  to  nnike  a  positive  dia«ioosis 

of  rcrebral  sottcninjr.     The   symptom.'^  may  he  inlincnccd  tt»  n  greater 

nr  le««  extent  (1)  by  the  exciting  ean»e;  (2)  by  the  seat  *>r  tlu'  focus  of 

^    Ming:  i^)  by  the  variety  of  softening  which  exists;  (4)  by  tjie  de- 

1  Mient  of  «np)niriition ;  and  fr>)  by  the  occurrence  of  hemorrhagic 

extnnaBation  into  the  softened  brain-tisaue. 

Notwithstanding  these  elements  of  uneertniuty  in  diagnosis,  it  is 
g**neniUy  possilile  tf>  arrive  iit  st»me  detinite  cunctusions  by  a  careful 
stmly  of  each  I'asi'  and  the  exchmion  of  the  other  conditions  of  the  brain 
whoii^c  t*yinptnms  closely  resemlile  those  of  softening. 

Knrrphaiitiff  or  inttammahtrtf  red  mfdrnimj  18  accomimnit'd,  as  a  ruh\ 
by  febrile  sym[itonis  of  a  Tiuirke<l  kind.  The  temperature  often  rises  to 
103"  F..  and  the  [Jidse  becomes  mt*r''  <>r  less  fie^fliMntid  at  first     Later 


320  LECTUBES  ON   NEBVOUS  DISEASES. 

in  the  disease,  the  pulse  may  be  slower  than  normal.  .Headache  is  a 
marked  symptom.  It  is  often  accompanied  by  vertigo,  somDolence. 
hyperaesthesia,  formication,  pruritus,  neuralgic  pains,  vomiting,  and  con- 
fusion of  intellect.  Later,  it  may  be  attended  with  delirium,  musculai* 
twitchings,  general  convulsions,  a  tottering  gait,  imperfections  of  speech, 
motor  or  sensory  paralysis,  and  coma.  Amnesic  or  ataxic  aphasia  may 
be  developed.  The  face  frequently  becomes  flushed,  and  an  irregularity 
of  the  pupils  may  be  occasionally  observed. 

When  an  apoplectic  extravasation  occurs  into  the  softened  mass,  pro- 
found coma  and  paralysis  suddenly  appear.  Other  evidences  of  cerebral 
disturbance  may  also  exist.  Ilemiana^sthesia  will  generally  coexist  with 
hemiplegia,  the  functions  of  sensation  and  motion  being  affected  upon  the 
same  side,  if  the  disease  is  confined  to  one  cerebral  hemisphere.  When 
the  hemorrhage  is  extensive,  death  occurs  within  forty-eight  hours.  In 
instances  of  a  less  severe  type  life  is  not  destroyed,  but  the  recovery  of 
motility  and  sensibility  is  seldom  complete. 

The  ophthalmoscope  may  often  prove  of  service  in  the  diagnosis  of 
cerebral  softening.  It  enables  the  physician  to  detect  changes  in  the  size 
and  course  of  the  retinal  vessels.  ^ 

Cerebral  softening  of  the  non-injlammatory  variety  may  be  due  to  an 
attack  of  embolism  or  thrombosis,  or  to  mechanical  compression  of  some 
of  the  cerebral  arteries  or  sinuses.  The  method  of  onset  will  be  modified, 
therefore,  by  the  exciting  cause.  The  symptoms  of  each  of  the  causes 
enumerated  have  been  given  in  preceding  pages. 

When  aged  subjects  are  attacked  by  cerebral  softening,  the  history 
of  the  case  is  often  extremely  vague  and  unsatisfactory.  Many  instance*? 
liiivo  been  recorded  in  which  extensive  tbei  of  softening,  abscesses  of  hirjie 
size,  iiiid  direct  injuries  to  the  bniin  have  not  been  suspected  during  lif"^'- 
altiiou<rh  they  were  encountered  at  the  autopsy.  We  are  justified  in 
attributing  diagnostic  value,  therefore,  to  certain  symptoms  when  tniven 
collectively,  which  would  be  of  little  importance  alone.  Thus,  for  ex- 
ample, when  an  aged  person  begins  to  exhibit  an  impairment  of  memory, 
unnatural  peevishness  and  irritability,  an  imperfect  control  over  the 
emotions,  despondency,  an  incapacity  for  i)rolonged  mental  etfort. 
physical  weakness,  a  diminution  of  motor  power  in  the  legs  or  arms, » 
monotonous  habit  of  speech  or  gesture,  etc.,  we  are  forced  to  the 
conclusion  that  they  indicate  collectively  some  serious  form  of  disease. 
We  are  strengthened  in  this  conclusion  if  these  symptoms  are  followed 
after  a  lai)se  of  time  by  an  awkwardness  of  movement,  a  tottering  gait, 
dementia,  or  the  sn<l(len  develoi)nient  of  paralysis  of  sensibility  or 
motility. 

Cases  of  cerebral  softi'uing  fre([uently  develop  a  peculiar  tendency  to 
elij)  <;ti'  words  during  attempts  at  conversation  or  reading.     These  ctises 
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exhibit  also  an  inability  to  maintain  continuous  muscular  contraction, 
an  excitability  when  questioned  concerning  their  ailments,  a  lack  of 
regard  for  personal  cleanliness  and  the  decencies  of  life,  groundless 
prejudices,  and  many  other  evidences  of  mental  decay. 

Paralysis  of  motion  may  develop  gradually  (as  well  as  suddenly)  in 
connection  with  cerebral  softening.  In  such  a  case  the  impairment  of 
motilit}'  will  generally  be  perceived  in  the  fingers  or  toes  first,  arid 
steadily  advance  toward  the  trunk.  This  method  of  attack  is  called 
"  creeping  palsy,"  in  contradistinction  from  paralysis  of  sudden  advent. 

When  cerebral  softening  is  far  advanced,  it  is  not  uncommon  to  en- 
counter bed-sores  upon  the  nates.  They  resist  all  methods  of  treatment, 
and  indicate  '*  trophic  disturbances  "  of  the  skin. 

Resjiecting  the  seat  of  softening,  some  deductions  can  occasionally 
be  drawn  during  life  from  the  symptoms  presented. 

When  deglutition  becomes  diflftcult,  or  when  the  respiratory  or  cir- 
culatory functions  are  markedly  aflfected,  we  are  justified  in  suspecting 
that  the  basilar  artery  has  probabl}-  been  occluded,  and  that  softening 
of  the  pons  or  medulla  exists. 

The  ocular  muscles  may  be  rendered  paretic  by  a  focus  of  softening 
in  the  cerebri  cms. 

If  the  temporal  lobes  of  the  cerebrum  are  attacked,  we  may  meet  with 
disturbances  of  hearing,  smell,  and  taste.  Word-deafness  may  also  be 
encountered,  especially  if  the  left  hemisphere  is  involved. 

Softening  of  the  occijnial  lobes  may  give  rise  to  visual  disturbances, 
such  as  colored  spectra,  hemianopsia,  a  loss  of  the  memory  of  past  sight- 
perceptions,  word-blindness,  etc. 

Evidences  of  impairment  of  motility  are  liable  to  be  developed  early 
when  the  motor  area  of  the  cortex,  or  that  part  of  the  centrum  ovale 
tlirough  which  the  motor  fibres  pass  to  the  internal  capsule  (fig.  6)  are 
attacked. 

Lesions  of  the  centrum  ovale  ma}*  be  diagnosed  in  some  cases  by 
tests  mentioned  on  page  184. 

The  cerebral  cortex,  the  basal  ganglia  (corpus  striatum  and  optic 
thalamus  of  each  cerebral  hemisphere),  and  the  white  substance  of  t)ie 
cerebrum  are  most  frequently  attacked.  The  area  of  softening  seldom 
crosses  the  mesial  line. 

The  causes  of  death  in  this  disease  are  various.  Some  patients  die 
of  slow  exhaustion.  Others  develop  asphyxia,  on  account  of  a  disturb- 
ance of  respiration.  Not  infrequently  convulsions  produce  death  by 
interfering  with  respiration.  Instances  have  been  recorded  where  a 
patient  has  been  choked  to  death  during  an  attempt  to  swallow,  or  from 
regurgitation  of  food  when  in  a  convulsion.  Finally,  deep  coma  may 
develop  before  death. 
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Differential  Diagnosis. — Tht»  intlannimtory  variety  may  be  misUken 

lor  fteiite  lueningit is.  'V\w  non-inlUtiimuitorv  varieties  sometime*^  r«s 
Hutiible,  in  their  syiit|>t<mialoli>tjy,  the  coiidi Lions  nf  cerebral  tuTin>r, 
eerebi-al  abHCess^  chronie  menitiiritif*,  and  hifuiatdiiia  of  the  dura. 

Acute  mertitujitiH  [a  aeeoiu|^i{mieil  by  a  iiiirher  ranirtf  of  temi>eratnn- 
than  red  sorteiiiiijL;,  Its  ntagt*?*  am  distiiietly  jiuirked.  It  lmt»  a  com- 
inLratively  short  diiratiaii.  Headache  is  intense  at  the  onact.  Vomilimr 
in  a  pronjlnent  HyujiJluni,     The  pnUe  is  also  eharsieterislie. 

Cerebral  tumors  do  not,  a«  a  rnle,  eatise  as  rauuh  eiidiarrassineTil  of 
speeeh  or  impainneiit  of  intellect  an  solYening,  beeanse  I  bey  affeet  tlu- 
frontal  lolws  less  frequently  than  some  other  regions.  Tlie3'  are  aeetnw- 
panied,  in  a  larsre  proportion  of  caneH.  bv  a  pain  m  tbf  beail  that  is  inoR* 


Fig.  8fl.— Tmk  Punihjs  op  thr  Nokmal  Evi*  —  Ihc 
reader  should  compare  this  ctil  wilh  ihc  ncjtt  one 
In  orilcr  to  appreciate  the  appearance  of  iHe  4o, 
caliai  *'  choked  diak." 


Fig     S7  — The    ArMtARAxcn    *>r    -nn 

THB    KvB    WHB.H  AN    £XCB»&    t*r    I 

Pkfj^sukk    has    caoskd     a     Nrr 

NKSL'LTINC      rs      THS      CONOmctN 

"Ckokbii  Ihsic." 


bx'alized  than  when  due  to  mifteninji  of  the  bniin.  The  cranial  nerved 
are  liable  to  Ik?  ini]jlieated  early.  Monoplegia  or  monospasm  is  not  lUi 
infretinent  Hyniptuni  of  tumor  near  the  motor  centres.  Con\ndsions  arr 
uiore  frequently  obF!crve<l  in  eonneetknT  wUb  tumors  than  with  sotV 
eninuj,  and  are  of  the  epileptiform  type.  A  history  of  syphilittc  inft^lion 
19  often  present,  since  many  cerebral  tumors  are  of  the  gummatous 
variety.  Clinked  disk  is  »jrenerally  detected  when  cerebral  tninor  t^ 
present.  The  thermo-eleetrie  dilferential  calorimeter  (Fiir.  71)  will  oft«'n 
show  a  marked  variation  in  the  temperature  of  the  scalp  over  the  tamor 
from  that  of  surrounding  parts.  This  instrument  is  of  great  valu»?« 
therefore,  in  such  cases. 

Cerebral  ahscesa  usually  follows  tranmntisnr,  or  an  .attack  i»r  cen'l'n»l 
embolism  or  thrrunbiisis.     It  may  be  aeeompanied  by  a  swelling  uf  the 
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lip,  the  Ac>-eAlk*i|  *♦  Pcitt's  pufTy  tuintir/*  It  Hotnetimeti  ucenrs  iu 
'outuHaiuii  witli  jiyii'iniu.  OrrasiMiially  it  folU^ws  nn  attnrk  of  ei'ivln'al 
bemf>rrli>i^e  or  <^civliritis.  Rigors  luuv  Ik-  presetit  when  the  almt't^s-v  In 
hrtning,  ami  more  or  k'ss  fi.4irUe  d i situ rbti nee  will  genemlly  exiHt. 

ChroHit'  mettifiijitiii  su  ch>!*ely  re-seniliK'^n  oerelirul  Hofti'ninir  in  s<mw 

■»  that  the  UilJerentlul  diagrioriis  h  inipoHHibh*.     As  u  riiK\  Iiuwimit, 

lie   headaehe  of  elironie  iiietiiugittB  h  muw  cUtiVmetl  than   in  st»lleninfr. 

The  intellet^tnul  fiienltieH  am!  s|K'orlian"  in*{  h»  jirnjL^rcKsivi'ly  enihnrrjiHt^e<L 

hS|iii«^lUH   uf   the    linilKS   are    IVi'iiiiently    lievi'loped.     The    iiujjuirnn'nt    of 

(inutility  in  the  liinbH  is  ntit  ti!^  tlirrnsed  tin  in  pollening. 

Pack yinvnimjititi  intern n  (  hienintoma  oftlie  rlnra)  tnav  Ik»  eonn>unded 
irith  cs4trel»riU  eiolVning.  The  histury  <if  the  patient  will  p'tierally  snitiee 
)ii  itlear  uj>  existing  doubts.  (See  previuu:^  iJitge»«  whieh  treat  of  this 
^  Hid  it  ion.) 

The  fuUowing  table*  will  jKJSHiibly  aid  the   reader  stlU  further  in 
iking   the    discrimination    i^etween    cerebnU    sonenirij:   and    eerelmil 
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r'EKEBUAb  sOFTKNlNif. 


lit:  At*  Aran. 


lleiMlHcUf^  ift  low  j»overfj,  and  ui^nally  coa- 
iiue<i  to  the  fronul  rufl;ir»u. 

Fartixyxinf*  of  ymu  in  dtf  hmtA  iiro  leis 
fr(»qui?ul.     li  iH  iiion'i'uiiiniuiily  t'OiUinumw. 


ifijidii'  tt»aally  exists  ui  th^*  Irtmuil  or 
i«|«onil  nigtoa ;  occn^ionjilly  in  the  occi- 
rvf^um,     tt  is  eithf!r  intMninti^nt  or 
il  at  tiTfX.  hut  \X  t&n«li>  to  b(M:om4? 
uiifl  ri!*U4lio«*  t«»  lr*iatiiiHiit.     It 
V  over  tlifj  M»at  of  the  tumor. 
Th  1(1  M  riHMit  iitAikfd  m  ihoho 

I  wb»>m  ilie  mfminjjr*  ttr«?  KuljjwMf*!  lo 
iti"  cniwtli  of  tin  tuiJiftf 

Vkutkjo. 

t*    ijllH*     fl    trrijurni    tJyniJ  torn   Itl  \VrUu*'    "•    '^'»t  xi'miiin 

nrjimretioD  wilii  th^  li*«!nU«  In*      If  thr-  nj        cer^bml  s<tft«<aing, 
ftK»r  If  afjkt  *li**  tfmj»orttl  r»?ginii  th**  v'.»rtipci 
»  upt  t«  br  •^|»<*;ially  i*#'v<»r«.    Till*  s^mc  dr- 
dui'tioa  apphes  to  tiimoi^  of  di»  wrel^^lluin. 


I  hiiTiMii'i  \>\i\   t»i 


Eaut-y  Erprrrs  or  Lksio*. 


!       » 


Th^mrhiwicM  in  hoth  w*n>fHl»r»o  and  tun 
turn  nn*  *pt  to  b«  d<*v<*lo|>rd  wh^n  tho  ror 
|»  it  mifjjcicted  Iu  imUilian  or  ip  prf^^fd 
i|mti  by  tli»  tuaior. 

Mi^tHtldeiets.  nif^no«ftf»a«ni.    numoAuii^tlit* 
itA^  BW«aA|i*nrothe«ift,  Aphn^iiK  «^tc.,  may  be* 


Tlir*  montal  fiu'ultit«f(  exhibit  luipuirmpnt 
r^nrly 

Later  in  iiw  diw«*tt«i'  llif'lxMly  timy  Ih^wjiI 
dnnly  rendcrwl   hi^mipleigic  or  \h^  patient 
mny  bei'omi*  a|>b»iJ«u' 


•  T\iU  ttt»«b»  Im  nifKllOiKl  rrnm  out*  orlj^lnaUy  publlnhed  In  the  AuthorV   w^ork  on 
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Sensory  Phknomena. 

Late  sensory  disturbances  wliich  may  do-  Sensory  symptomB,  when  present,  are  iMh^< 

velop  include  neuralgic  attai'ks;  iiunilmoss;       as  marked  as  in  tumors.    In  some  Rituatioi^=i 
formication  ;  reflex  cramps,  etx;.    These  may       cerebral  softening  does  not  induce  them, 
be  followed  by  more  or  less  general  anais- 
tlnrsia,  abolition  of  the  muscular  s«>n.se.  rW. 

Motor  Phenomena. 

The   motor   phenomena   which    may    be  Hemiplegia  (which  is  usually  of  m*U  ^  ^ 

inducwl  comprise  a  stiifnes.s  oF  the  muscles;       origin  and  complex)  is  more  common  tliau        »  : 
a  relaxed  condition  of  one  member  or  limb  ;       tumors. 

spasms  of  the  tonic  or  clonic  type;  tremor;  Aphakia  is  often  develo|*ed  with  tin- hem  -« Ji 

p<'rmanent  contraction  of  muscles;  pares  it-. ;       ipiegia. 
monoplegia;  hemiplegia;  |»araplegia;  uni- 
lateral ataxia,  etc. 

Crossed  paralysis  in  any  ol"  it**  more  com- 
mon forms  may  octnir. 

Double  or  alternate  paralysis,  when  pres-  Double  or  alternate  paralysis  is  ran*, 

ent.  is  especially  chanicteristic  of  tumors. 

Special  Sense-s. 

Choked  disk,  anosmia,  amblyoj^ia,  amau-  Disorders  of  the  special  senses  are  h-ssl*'*" 

rosis,  auditory  disturbances,  and  loss  of  taste  (juent  than  in  tumors ;  when  present.  ih«-  ^y 

liave  all  been  observed  to  follow  the  devel-  do  not  tend  to  progressively  involv<»  o'M '^*'^ 

opment  of  cerebral  tumors.  special  sen.<e  afti-r  anolln-r. 

SPEKOH 

is  infre«|uenlly  atfect^'d   by  motor  or  sen-        Is   fn-tpiently  affcctiMl.    WIk-u  so,  the  co-      "^ 
sory  aphasia.     The  s]>ee<-h  is  often  eiiibar-       dition  of  aphasia  i.s  commonly  ]»resent. 
rass(Ml,   however,   by    sputtering.   iniperlVct 
uttiTance.  etc. 

Mkn't.\l  l'\^rrLTif:s 
Iiiipairp<l  late,  if  at  all.  Impaired  larly. 

Etiolcxjv. 

Tuberculosis,    cancerous   cachexia,  syph-  Frequently  follows   disease  of  the  tfi*  "* 

ilis,  and  disea.<es  which  indui-e  changes  in       poral  bone;  if  so.  it  is  ]»reced«^l  by  aurtf-"^ 
the    cranial    bones,  are   frequent  causes  of       disturbances. 

tumors  within  the  skull.  Embolism,  cerebral  tlirombosis,  and  a\»  »-* 

plexy.  are  fre<juent  causes  of  cerebral  .^ofr'^  * 
ening. 

Syinptoin^   in    Common. 

lioth  may  be  a.«sociated  with  headache. 

impairment  of  mental  faculties. 
"  motion. 
"  sensation. 
•  speeeh. 
"  ■'  special  senses. 


i'Eni 


«#!'  jt   Ismail  wiiiiiut  tit  a  iruosci-cjrjj.      A  liuiitilij;  iiuuiJirfln**  IHflJ'  Or  lna\  not 

The  content:*  of  the  aliscess  consist  of  n  civuniy  tiiiiil,  ^liiclj  \^ 
u±^ii.n.lly  of  a  j^reenis^^h  ljut%  aiiid  inotlnrous  excefH  \\\wn  pyifniic.  It  i^ 
o«  J lYi  I  >useil  of  pus  corpn^flt's,  the  tlrbrts  of  lirokt>n  ilown  1  rnin-lfsxJHt, 
fifcit>'  matti^r,  cn'.>  H tills,  ami  Halts.  Thu  |x*rii)hery  of  tlie  nl>Hei'Hj*  is  often 
^Ufi-c^iuuletl  liy  u  /.ont?  of  yellow  aoilenuiir  i  Uokitmitiky).  Sometinieft  a 
W*^!!— anarkucj  cni'npsiilutioii  is  ili*tt*t!tt*il,  tliie  to  a  filiriiKHis  wall  whit-li  niuy 
'■<!*3*crLi  SI  *jiuirtcr  of  un  indi  in  tbicknrss, 

X*inln>lu'  nl»si-r>si'S  iin*  mulLi[jk%  lis  ii   I  uU\       Tin  V  n  r<'  1l?^lliilh   i^fMUnll 

^Vh^tohc^  ot  the  lniMn  sonietiines  ni[»tnre  intn  tlie  vtiitHeK's^ — more 
«^rolj^»  into  the  tyin|taninii.  the  iiuAiril,  or  the  cavity  of  the  (jrhit  Tiiej 
ort«i?mi  create  a  cotuptieatin^  meningitis  liy  pointing  towar^l  the  convexity 
^^  t.l»**  eerehrul  heniiKphejes.  Alter  jiri  rxlciislvt*  [ueiiinn'itiH,  the  pus  hsM 
"^**-*«*     known  to  perforate  the  ealvjirhi. 

*l*he  rt*aetion  of  the  flni*l    eon  tenths  may  \\e   alkaline   or  ikmiI.     If 

***^*^i»ie   lie  present,  the  pn.s  may   appear  gelatinous  and   ropy.     Jf  the 

pi*«><*^-sg  of  absoriition  tjikcH  ]>laee  the  contents  of  the  esn  ity  inny  disa])- 

lK*»vt*,  antl   la*  followed  bv  a  retraction  of  the  wall  of  the  ev^t  and   the 

^*^*»i«ti**n  of  I'aJeareonM  ileportita  or  of  cheeny  nniHHes, 

n*lie  pressure  created  by  the  aeenn»nlnti*»n  of  |niw  tends  to  dis^tort 
^*Htl  flatten  neighboring  oonvoUilions,  and  to  interfere  nnuv  or  lesa  with 
"^'•^^it-    nnfritntn. 

Etiology. ^ — Amonj^  the  moKt  frequent  eanneH  of  cerebral  nbsrrss  the 

*^**lo^if,j/ injiy  1,(^  ^ni*i,(,jone<l :  8np[uiralioii  uf  the  middle  ear;  IiIowh  re- 

*•  v-o^ti  upon  the  convexity  of  the  sknll;  crysipuhis  of  the  face  «ir  Ht»ij|p; 

^**l^|>iinition  of  the  orbit  or  nasal   fotisa;  caries  or  necrosis  of  the  sknil  j 

^'■*^*tiritife;  emlM>lisrn;  pyannia ;  jrlanders;  some  of  the  ern[)tive  fever»; 

*^*1     «Mher  blood-poi&OH't. 

^These  will  be  modihe<l  ( 1  )  by  the  seat  and  extent  of  the 

induced  it;  rind  (3^  by  tlie  com |rlii*4it inns 

'^i^'lj  an>  devidtjped.     Tht*  presence  of  ri^forn,  with  paroxysms  uf  fi-ver 

i  i^i-i*^njjif    intervals,  shonid  lead   nn  to  8nsj>ect  anjvpnration  when  in 


Symptoms. — These  will  be  ni 
'*^**^**_*»it ;  (:Jj  liy  the  cansseH  whieli 


,  ^^l»t^     The  fiict  that  abscpss  tuts  bei-n   known  to  exist  for  many  nnnithf* 

^•'*>Hie  part^  of  the  een^brnni  withunt  indncrnju^  any  svniptoms,  j^honhl 

***     ^^?meml*ered  by  those  wdio  are  inclined  t<i  l>e  hasty  in  their  eltnieal 

^•^' *ic*tion*»,     I  woidd  a^ain  impress  npon  the  mind  of  the  render  in  thi« 

^*^^cn*tiim  the  m^cessity  of  a  familiarity  with  the  dednctions  cndiofliod 

^^*   ^Vic,  (||.*i^  |.vr<i  ftcctions  uf  this  work,  as  a  luisis  for  all  clinical  deductions 

***^\H><»ttiii;  the  hK^nlizntion  of  cerebral  lesi<ui^  dnrino:  life. 

Differenttat  Diagnosis. — ^The  symjitfmis  uf  cerebral  abscess  nw  npt 
^^*  W  eonfonnde«l  with  those  of  eerebritl  tmnor  and  softening. 


i 
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From  cerebral  tumor,  the  rapid  emaciation  and  short  duration  of 
life,  the  presence  of  rigors  and  paroxysms  of  fever,  tlie  history  of  the 
case,  the  in  frequency  of  paralysis  of  special  cranial  nerves,  and  the  pos- 
sible escape  of  pus  from  the  ear,  nose,  or  orbit,  would  make  the  diag- 
nosis of  abscess  possible  in  nian\'  cases. 

From  cerebral  softenimj  the  presence  of  intni-cranial  pain,  rigors, 
and  paroxysms  of  fever,  a  healthy  state  of  the  superficial  blood-vessels, 
and  other  symptoms  mentioned  above  would  point  toward  the  diagnosis 
of  abscess. 

The  table  on  tiie  opposite  page  may  prove  of  assistance  to  the  reader 
in  making  a  diagnosis. 

Prognosis. — If  suppuration  occur  in  connection  with  acute  enceph- 
alitis, death  may  follow  rapidly  (from  three  days  to  three  weeks). 

Chronic  abscess^of  the  brain  may  exist  for  years.  If  it  excites  com- 
plications of  a  serious  kind,  such  as  diffuse  meningitis,  thrombosis  of  the 
sinuses,  oedema,  extensive  softening,  effusion  into  the  ventricles,  pressure 
upon  vital  centres,  pulmonary  congestion,  etc.,  death  may  l)e  indirectly 
produced  by  it. 

Treatment. — Trephining  for  welUlefined  collections  of  pus  within  or 
upon  the  brain  has  lately  assumed  a  prominent  place  among  the  modern 
surgical  procedures.  The  recent  discoveries  made  respecting  the  cortic^il 
centres  of  I  lie  cerebrum  enable  us  to  interpret  the  clinieal  evidences  of 
circumscribed  pressure  upon  distinct  areas  of  the  brain,  and  to  ti\ke 
steps  for  their  relief  w^hich  were  not  dreamed  of  until  within  the  last 
de(!a(le.  It  is  iioi)ed  that  the  first  two  sections  of  this  work  will  aid  the 
reader  to  take  such  a  step  when  necessary  with  confidence  and  judjz- 
mcnt. 

SCLEROSIS   OF   THE   BRAIN. 

The  term  "  selcrosis  ''  is  used  to  designate  n  condition  characterized 
by  an  increase  in  (/le  tonnectice  tissue  of  an  orqan. 

This  newly-formed  connective  tissue  subsequently  contracts,  nnd 
induces  atrophy  of  those  parts  wiiich  are  thus  subjected  to  pressure, 
because  the  blood-supply  i^  grndunlly  diminished. 

Morbid  Anatomy.  —  In  the  nerve-centres,  this  condition  may  as*iunie 
different  forms  :  1.  It  may  constitute  the  so-called  ^'general  ''  or  ''ditfns^e 
sclerosis;"  seldom  involvinLi  the  brain,  but  not  infrequently  affectinL^ 
large  tracts  of  the  sj)inal  cord.  2.  It  may  be  disseminated  throughout 
the  brain  and  spinal  cord,  constituting  the  '*  scle'rose  en  phujues  "  of  the 
French  authors,  or  "multiple  sclerosis"  of  English  and  American 
writers  3.  A  variety  of  the  second  form,  termed  "miliary  sclerosis," 
has  also  been  described 

Sclerosis  of  the  brain  i>robably  starts  as  a  chronic  comjeshon,  which 
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leads  to  Jill  exudation  of  an  albiiiniiioiis  fluid,  and  subsequently  to  c^«rXl- 
proliferation  in  the  neiirotriin. 

It  is  close!}'  allied   to   inflaniinatory   proeesses,  if  not  Htrictly     «"1.«^- 
pendent  upon  tliein. 

Injuries  to  the  convolutions  of  the  so-called   ''motor    area,"  ow         ^* 
severance  of  the  **  motor  tracts-'  of  the   brain  (complete  or   |)arti2'«-  I  ) 
seem   to   act   as   an   excitinij;   cause   of  a   so-called   "descending  sci-l*^- 
rosis  "  which  confines  itself  to  the  tract  of  fibres  that  are  lunctiom^  1  I.\' 
associated  with  the  parts  injured.     In  this  way  it  eventually  reaches  t  li<' 
spinal  cord.     Similar  changes  may  involve  the  cninial  nerves,  chiefly  t:ljc» 
optic. 

In  chronic  insanity;  sclerosis  of  the  brain  is  not  infrequently  clc*- 
tected ;  and  the  same  may  be  said  of  general  paralysis,  some  cases  €»f 
epilepsy,  Duchenne's  malady,  paresis,  paralytic  tremor,  and  idiocy. 

The  diffused  or  general  variety  is  described  by  some  authors  under 
the  term  ''induration  of  the  hrnin.''^  This  is  because  an  abnormal  ha-X^'- 
ness  of  the  cerebral  tissue  can  be  detected,  and  the  l»rain  cuts  with 
greater  resistance  than  when  healthy. 

In  all  forms  of  cerebral  sclerosis,  the  medullar}'  substance  is  im<->^^ 
often  involved. 

Sections  of  a  sclerotic  patch  reveal  to  the  eye  a  moistened  surfs^  ^' 
more  or  less  transparency,  and  small  bluish  or  reddish  8|>ot8.  'MUTu^ 
microscope  enables  us  to  detect  newly-formed  cells  in  abundance,  *^^ 
excess  of  connective  tissue,  atrophy  of  the  nerve-libres,  fatt}*^  granu^^*^**' 
scattered  amyloid  corpuscles,  and  a  thickening  of  the  coats  of  the  eerel*^  *^ 
cjipillaries. 

Etiology.  —  Little  is  definitely  known  regarding  the  causes  of  cerel)^^   ^"* 
sclerosis.     It   is   supposed    to    accompany  chronic   cerebral   congest^'   ^*^^^ 
and   morbid  changes  in  tiie  walls  of  the  capillary  vessels.     It  may 
developed  in  connection  with  epilepsy,  insanity,  idiocy,  bulbar  ])aralyj*=^''^   ^^^] 
tremor,  destructive  lesions  of  the  brain,  and  old  age.     Diffused  cereb:  ^     '^ 
sclerosis  is  most  coniinoiily  observed  during  infancy. 

Symptoms. — The   varit'ty    of  sclerosis    which   exists   will   UmuI 
niodiiy  the  syniptoinatology  of  this  disease. 

The  dijru.sed  form  occurs,  as  a  rule,  during  infancy.     It  is  usuaf   -^^  ^ 
accompanied  by  imperfections  in  development  of  both  mind  and  bo<r  -^''*.^' 


and  ])y  paralysis,  epileptic  convulsions,  and  post-paralytic  contracture 
The  imperfections  in  developnieiit  are  generally  most  marked  upon  o  ^'--^"^ 
side.  One  leg  or  arm  will  occasionally  fail  to  grow,  or  it  may  jrrc  -^  ^*^ 
slower  than  its  fellow. 

The  mental   laculties  exhibit  an  abnormal  dullness  (approaching  ^'' 

idiocy).      Articulate  speech  is  atMiuired  inii)erfectly  and  late;  again,         '^ 
may  never  be  developed.      In  some  recorded  instances,  where  the  disea^s" 
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nai 


manifest  after  the  t^.hild  hm]  ktinicil  to  tjilk,  st'iioiis  iiniifrtVctions 

ance  were  oecai*i<nitHl  by  il. 

^  in  tlir  <liscHsv»tlie  liiiihs  Virgin  l**  shuw  s\  iniilntns  of  pt*ml\i4is. 

K  contr«\etures  of  the  pnnilyzc*!  iumscIl-s  occur,  tuid  produce  de- 

Bf  of  thf  liiiihH,     All  intuitive  fir  nciiiii red  sense  of  cieaidiuesw  of 

r  ftttt*iitioii  even  to  the  rftjiiiiviueiit?>  of  Nature,  f*«*eiiiK  tu  lie  lust 

ing  Itj  ijjaiiy  of  tbesse  subjects.     The  urine  and  faeces  are  jmsHed 

equently  in  the  eliJthiJijf  or  bed. 

B  sensihiiity  tjf  fclic  limbs  is  apt  to  be  iuipnirefl  at  the  time  when 

is  of  motion  ia  ilevelo|>ud.     It  in  most  marked  niiou  one  side,  as 


12  so-called  "vmitiple  »rieroitis^^  sebbim  tn-curs  except  in  tljeiulult 
bd.  The  period  of  onset  is  frequently  iimrked  by  the  develojy- 
Blumhne^H,  hypertei^thesia,  dyt^a'slheNin,  ttud  oUier  sensory  dis- 
B|in  one  or  nit>reof  the  extrennties,  for  many  months  before  the 
prtstic  trembling  appears.     8ometiuies  tlie6*e    ]»«tieuts    eomplain 

shootinjx  (laius^  which  are  paroxysmal  niid  of  shtirt  duration, 
intr  an  eleetrie  shoek.    Again,  an  epileptie  attack  mnv  occur.     In 

njy  patients  the  disease  W'jan  with  i\  tjlifrht  attack  r»f  fsu'ijd 
is,  which  followed  n  hciited  discussion  over  Inisiness  althirs  with 
tnars.  In  another,  attaekB  of  **  petit  mal  '*  wert;  first  observcHl. 
vere  followed,  after  tlu*  hn»se  rd*  a  few^  yeiirs,  hy  tremor  uf  rin 
tted  Ij  pe. 

■iri r>it/  vhararierishr  mjmjdom  of  this  dhease  i»  irvntn/-.  h  dv< 
rradually,  ns  a  rule.  At  tirst,  the  jiatieut  may  notice  only  a  bii^dit 
y  of  Some  liuiited  part  of  the  body  to  rhytluuieai  twitching.  It 
Bo  slight  in  the  hetrinning  as  to  attract  the  attention  of  tlie 
™iy  wdien  qinet  and  unoccnpi^Ml ;  as,  for  example,  durint;  the 
S  precediui;  sleep.  I  luive  ktujwn  it  to  lie  limited  to  a  sinprle 
of  the  leg  or  arm  for  many  months.  One  of  the  most  typical 
lileh  I  liave  ever  enconntereil  observed  it  for  over  a  ye«r  in  the 
f  part  of  the  thi^rli. 

vdually  tliese  c<tnvnlsive  and  involuntary  twitchiligs  become  more 
ttinl,  and  are  diffused  over  a  larger  areu. 
Ihc  hand   lie  alfected^  its   movements   becrmie  uticertain.     Such 

Kicn  l»ecome  afraid  to  dine  with  strangers,  on  account  of  their 
>  accident  during  the  meah  They  cannot  write  as  well  as 
Jie  trembling  eommenceil,  and  are  forced  after  a  while  to  diseon- 
k Attempts  to  cnrry  on  eorrespf^ndence  or  book-keeping.  The 
fcaovenients  t>f  the  extreuHly  n'nder  thein  the  objects  nf  painful 
Brhen  ont-of-<loors  ar  among  strangers.  Pressing  and  tuKlress- 
snie  extremely  iHllicnlt.  One  of  n»y  patients  retpiin-s  the  aid  of 
ifrervant  fur  that  reiison  alone.     Finally,  dyuaiuographic  tracings 
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will    show    an    inabilit}^    to    maintniii    t'ontlijiiuiis   eontraetion  of     t;lie 
niiiseles. 

When   the  legs   become   attiicktMl    tht*  ^nii  ckisely   resembles  ttoal 
of  paralysis  agitaim  (page  lft3).     TUe  knee  ami  foot  are  apt  to  move 
involimturily  when  the  patient  is  sitting  or  recliaiuj^.     These  Riibje«*l*' 
frequently  acquire  the  lialiit  of  constantly  changing  the  position  of  tlie 
affected   limb  when  not  walking,  because  it  seems  to  produce  a  toiii^ 
porary  regpite  from  trembling.     During  sleep,  the  shaking  ceanes  fo j- a 
greater  ur  less  period  of  time ;  b*it,  finally,  tlie  movements  eoutinue  ii«»y 
and  night     Excitement  of  any  kinil  and  muscuhir  eilbrt  invariably  caa»€« 
the  spasmotlit*  niuvements  to  beeonK'  markedly  inter* si fied. 

Occasionally,  t lie  eycK  ami  face  beconic  affected  with  this  disorder^ 
coiulitlon  of  inutility.     Thv  ton  fine  may  also  p:irti<'ipate  in  the  tremo«"- 


fic-  btt.— CsKSJiiiAi.  bcLEJtosia.     (After  Fi>%  ) 

When  symi>toms  of  ataxia  are  iiKluced,  we  have  reason  to  belie'  ' 
that  the  JilleN fact  of  ihe  hrnin,  or  the  fxtsierior  rofumn^  of  the  9pin  * 
cord   are  involved.     I   once  saw  a  caf*e  where  the   patient  could   n^  ^^ 
respond  to  any  of  the  tests  for  coordinated  movements  of  one  arm  (|m^- 
180),  but  could  use  the  o[)posite  arm  and  tiie  lower  limbs  perfectly. 

Paralysis  of  motion  or  sensation  is  npt  to  follow  the  developmer* ' 
of  tremor.     The  limbtj  are  not  usually  completely  |iaralyzed.     They  at^ 
more  or  less  paretic. 

The  sense  of  toneb  and  the  conscious  apprecrntion  of  pain.  temiH*rtf^ 
ture,  pressure  ivtul  the  musculnr  sense  may  be  dlslnrlted  to  a  greatiT  ot^ 
less  degree. 

The  special  sensfai  may  be  impaired  late  in  the  disease.  Smell,  sigh^ 
taste,  and  hearing  have  been  known  to  Ik*  individually  destroyed. 
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The  condition  known  as  the  ^^ohokrcl  disk"  (page  322)  ma}*  be 
|ei*ted  by  the  ophthalmoscf^pe  in  t^onie  Closes. 

Filially,  these  patients  gradually  heeome.  nnai»le  to  perforin  any 
IKital  or  physical  effort.  They  ^ive  evidences  of  mental  decay  by  their 
l>ility  to  retain  urine  or  fieces,  ii  lo?*s  of  niemt^ry  nnd  of  mental  con- 
^  dementia,  a  disregard  of  surroundings,  etc.  Death  may  occur  Jrom 
neral  convulsions,  exhaustion,  coma,  or  some  complicating  disease, 
IB  duration  of  this  di^^ease  may  vary  between  the  limits  of  a  Ww  monthis 
%en  years.     It  sehbmi  exccetls  five  or  six  years. 

Differential  Diagnosis. — This  condition  may  be  confounded  with 
>rea,  paralysis  agitaus,  the  tremor  whieli  follows  ccrcliral  hemorrhage. 
1  spinal  sclerosis. 

Chorea  is  occasionally  developed  in  adults.     It  is  never  associated, 
rever,  with  the  head-symptoms  of  sclerosis  due  to  cerebral  congestion, 
b  a»  vertigo,  jmin  in  the  head,  etc.     The  peculiar  gait  of  cerebral  scle- 
is  is  never  eucouutered   in  chorea.     The   spasuiodie   uiovenjeuts  of 
reiv  are  irregular,  and  differ  markedly  from  the  rhythmical  movements 
rtrenaor.     Inifmirmeni  of  sensation  or  motility  is  not  (ievelopcd  in  Cott- 
le ion  with    chorea.     Feebleness  of  intellect,  when    prescTit,   appears 
ring  the  early  stages  of  chorea. 

Un  the  other  hand,  the  diffused  variety  of  cerebral  sclerosis,  although 
flne<i  almost  exclusively  to  children,  is  charncterizcd  Ipy  symptoms 
filiucy,  convulmons,  hemiplegia,  etc.  It  could,  therefore,  hardly  be 
founded  with  chorea. 
Parahj8%»  affifans  is  not  accompanied  by  evidences  of  impairment 
t?nsibility  or  motility  in  the  limbs;  nor  are  the  "  head-symptoms"  of 
liral  sclerosis  developed  whenever  the  tremor  is  due  to  a  purely 
irtional  disturbanee.  Patients  with  functional  (mralysis  ngitans  can 
illy  cause  the  dynamogniph  to  exhibit  a  tracintr  of  continuous  mus- 
f  contraction.  This  is  impossible  in  subjects  affected  with  multiple 
^bral  sclerosis. 

To  my  mind,  however,  many  cases  of  sclerosis  are  diagnosed  as 
palysis  agitans.     It  is  easy  to  understand  why  this  shf^uld  be  so.     Both 
liable  to  exist  after  middle  life  ;  both  cause  markeil  tremor;  and  the 
I  of  the  two  diseases  are  nearly  identicsd. 

h^st-fHirahjtie  tremor  is  to  be  diagnosed  by  the  history  of  the  case. 
Jike  that  of  cerebral  sclerosis,  the  tremor  follows  the  development 
paralysis.  Postr-jmralytic  tremor  is  more  liable  to  follow  lesions 
the  internal  ca|isnle  of  the  cerebrum  than  of  the  cortex ;  hence  tiie 
Itory  will  point  probably  to  a  simultaneous  ini|)airment  of  sensution 
well  ^  of  motion  in  one  lateral  half  of  the  body  at  the  time  of  the 
luck,  and  jiossibly,  also,  to  a  disiurbance  of  the  function  of  smell, 
;bt,  hearing,  or  taste.     The  ophthalmoscoi»e  may  reveal  the  condition 
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kuuvvii  as  li  *' chokrd   tlisk/'      'Vh\^   Iiuh    li(*eji  ilewcribed  on  a  previo*** 
page. 

Spinal  acltirtmit  vnu  ho  exclticifcj  by  the  history  of  the  rase, 
t^ourso,  all  ^'  lie^tl-syni|»lom>>  "  would  l»e  ubsfiit.  Tiii*  evidences  of  tneiV 
decay  would  nut  be  developed.  The  enuiiul  nerves  would  e^icajx*.  'l-^*^^' 
evidences  ol"  ifn|wuriJient  <if  sensibility  or  motility  would  lie  irregala^**^y 
nismifested  in  Hie  limbs,  in  aecord  witli  the  Beat  jind  ext4'iit  uf  the  «H?ler<_»^  " 
[Hdches. 

Prognosis. — The  diltii?sed  variety,  when  oeeurringin  inlknts,  is  tilm^^^  *** 
inviiri!il)ly  Altai.  When  it  is  developed  in  the  adult  the  symptoms  iim-.  ^f 
sometimes  be  ameliorated  by  judicious  treatment,  ami  1  doubt  if  a  eU  -^^ 
was»  ever  complete* 

The  multiple  variety  periiaps  otl'ers  a  little  more  hope  of  eure,    Stii  ^•'» 
it  must   be  confessed,  I  think,  by  all  who  have  ex|>erinu!nted  in  thiE 
eases,  that  n  very  large  proporti<m  u^mw  steaclily  worse  and  die  in  s|»^ 
of  all  remedial  nieaBnrej=i.     One  thing  \^  certain  to  my  iniml,  viz.,  that 
heueUt  which  can  be  expecUsd  must  be  derived  from  active  treatment 
its  early  st^'it^fes.     IFerjee  a  prompt  diM^rnortis  is  essential  if  a  hojx^  of  reli 
is  to  be  extendt-d  to  the  patient  with  any  prosjjeet  of  its  realization. 

Treatment. ^ — Among  the  remedial  amenta  which  have  l*een  KujTgest 
for  this  di><ease,  may  Iw  mentioned  the  ehlorideof  barium  combined  w5 
hyoscyamus    (Hammond),    the    bieliloride   of    merenry    (Mitchell),   t> 
phosphate  of  zinc,  the  ehloride  of  irmi,  the  nitrate  of  silver,  fttn'chm 
ecid-liver  oil,  and  electricity.     I  would  add  to  the^e  the  internal  admi» 
tration  of  hot  water  and  the  removal  of  all  recognized  sources  of  retl   ^ 
irritation. 

llumnnuid  claims  that  trrent  btnietU  may  Ite  derived  frrun  the  adm  ^ 
istration  of  a  ijrain  of  the  barium  .^tt/t  three  tiraes  i\  *\n\\  wdien  employ 
in  r'onj unction  with  the  tincture  of  ftifOf^fynniftH  in  d(»ses  of  one  or  t' 
dracluus  three  times  a  day.  His  suggestion  that  the  chloride  of  imrin 
\w  fresh  and  pry]»erly  prepared  seem«  to  me  particuhirly  well  tnken.  It 
an  nnstable  salt,  and  is  ditticult  to  obtain.  If  not  a  reliabh*  prejmnitic 
it  is  inert. 

I  have  found  that  it  acts  favorablj'  (oh  dt»e8  also  the  nitrate  of  siU 
and  strychnia)  111*0^  tremor.     It  also  tends  to  diminish  disiirders  of  se 
sation  and  miitility  in  8ome  cases.     On  account  (d'  the^n'  idVtts,  it 
indicated  in  cerebral  seleroais. 

The  rm^rruriaf  tvptifmetd^  in  the  form  of  baths,  hypoiicnme  lujectn 
(page  :2nO),  the  biehh>ride,  etc.,  is  iodiented  when  a  syphilitic  history  r^ 
Ik?  obtained,     I  do  not  lielieve  that  smalJ  doses  of  merenrial  salts  ar 
the  new  connect tve-t issue  formation  of  nerve-centres* 

Strifrhniu,  ait  rate  of  ath^er,  iron,  and  roti-ttAU'r  ml  may  be  employe 
either  as  substituteH  for  the  ehloride  of  barium  or  as  tonics.     The  fin^* 
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two  have  a  decided  anti'Spasmodic  action.  A  moderate  (luaiitity  of 
alcoholic  stimulaiitn  with  iueal8,aiid  exercise  in  the  open  air  (it*  tempered 
with  judgment)  are  oilen  beneficial,  and  sliould  be  employed  as  adjuncts 
to  the  other  methods  of  treatment  mentioned. 

Electricity  is  emplo^'ed  by  me  in  all  cases  where  tremor  exists.  It 
is  my  custom  to  apply  the  galvanic  current  (derived  from  five  or  ten 
milliam|>eres  of  current  to  the  head,  passing  it  from  the  forehead  to  the 
occiput.  Hammond  recommends  the  stimulation  of  the  main  sympathetic 
cords.  This  can  Im  best  accomplished  by  placing  the  poles  at  the  neck. 
1  am  in  the  habit  also  of  using  from  ten  to  twenty  milliamperes  upon  the 
tremulous  muscles,  one  pole  being  placed  at  the  nape  of  the  neck.  Further 
directions  relating  to  the  electrical  treatment  of  tremor  will  be  given  later. 
When  paralysis  has  l)een  develoi>ed  the  faradaic  current  should  Ik? 
substituted  for  the  galvanic,  as  a  remedial  agent  to  the  paral^'zed  muscles, 
or  the  static  spark  should  be  administered. 

For  reasons  previously  given,  1  believe  that  the  internal  adminia- 
trcUion  of  liot  water  (page  248)  exerts  a  marked  eflect  upon  all  diseases 
where  the  sympathetic  system  is  at  fault.  I  should  advise  that  it  be 
tried  upon  these  subjects. 

Finally,  all  mental  efforts  of  a  laborious  kind  should  be  forbidden. 
Emotional  excitement  of  any  kind  should  also  be  carefully  guarded 
ag&mst. 

CEREBRAL  ATROPHY. 

This  condition  may  1k»  of  two  varieties,— the  infantile  and  senile. 

Morbid  Anatomy.— In  the  infantile  form,  the  characteristic  lesions 

include  (1)  obliquity  of  the  skull,  one  lateral  half  l>eing  shrunken  and 

Reformed;  (2)  a  premature  closure  of  the  sutures;  and  (3)  atrophy  of 

*^^   corresponding  cerebral  hemisphere,  involving  its  convolutions  and 

^«al  ganglia. 

The  atrophic  changes  may  extend  to  the  pedicles  of  the  brain,  the 
Pyj'^Tnids  of  the  medulla,  and  the  columns  of  the  spinal  cord. 

This  form  is  due  chiefly  to  foetal  apoplexy,  encephalitis,  hydroceph- 
*^^**,  and  physical  shocks  or  violent  emotions  on  the  part  of  the  mother 
"^^Hng  pregnancy. 

In  the  senile  variety,  the  atrophic  changes  may  l)e  due  to  any  cause 

^^^ch  tends  to  slowly  impair  the  nutrition  of  the  brain.     Among  such 

^"^y  be  mentioned  embolism,  thrombosis,  hemorrhage,  tumors,  encepha- 

^^^^B,  inflammations  of  t\w  pia  mater,  alcoholic,  oj)ium-  or  lead-poisoning, 

*!?phili8,  and  excessive  venery  (?). 

1  Etiology. — Something  has  already  been  said  respecting  the  i)robable 

Mitoses  of  the  two  varieties.     The  fact  that  pathological  changes  in  the 
meninges    are    generally   found    to    coexist   with    cerebral    atrophy — 
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attempts  which  have  been  made  to  classify  tumors  of  the  nervous 
system,  from  that  of  Jaceoud  to  the  present  time,  are  more  or  less 
illogical.  Every  classification  must  be  oi)en  to  some  objection,  but 
attempts  of  that  kind  unquestionably  serve  to  assist  memory  and  to 
systematize  description. 

We  have  already  touched  upon  aneurisms  as  one  of  the  lesions  of 
the  vascular  apparatus.  Parasites  of  the  brain  (which  are  enumerated 
by  Jaceoud)  are  discarded  by  Fox,  because  they  can  hardly  Ik?  said  to 
constitute  a  tumor.  Exostoses  should  be  discussed  among  the  tumors 
of  bone,  rather  than  in  this  connection,  although  they  may  develop  in 
the  brain  and  its  coverings. 

Morbid  Anatomy. — Among  the  entire  list  of  cerebral  neoplasms, 
gummata  {syphUiiic  tumoni)  j)ossess  more  clinical  interest  than  any  of 
the  others.  This  is  been  use  they  are  more  frequent  than  the  rest,  and 
also  because  the  prognosis  is  favorable, — often  after  the  most  severe 
ert'ects  to  the  brain  are  manifested.         • 

1.  We  owe  much  of  our  knowledge  of  syphilitic  t unions  to  Broad- 
bent,  who  has  studied  their  ett'ects  upon  the  nerve-centres.  They  start 
from  the  membranes  or  attack  the  surface  of  the  brain  directly.  They  are 
strictly  localized  and  grow  slowly.  They  usually  aftect  only  small  p<»r- 
tions  of  the  organ.  Gradually  they  tend  to  induce  adhesions  of  the 
membranes,  both  to  each  other  and  to  the  brain  itself;  and,  by  pressure, 
they  cause  local  softening  of  the  brain-substance.  The  etfects  of  pn»ssure 
upon  the  cranial  nerves  which  lie  adjacent  to  these  tumors  are  apt  to 
be  also  exhil)ited  early,  and  thus  tlu'  diagnostician  is  enabled  to  lo<'ate 
the  tumor.  This  statement  apjilies.  however,  with  equal  force  to  all 
tumors  of  the  brain. 

Gunnnata  appenr  as  reddish-gray,  jelly-like  masses,  which  arc  infil- 
trated, as  it  were,  into  the  brain-tissue. 

2.  Perhaps  the  most  common  form  of  cerebral  tumor  is  tithercle. 
The  pathology  of  this  form  of  deposit  has  l)een  discussed  already  at 
some  length  in  tlu»  pages  devoted  to  tuberculous  meningitis.  It  tends, 
as  a  rule,  to  invade  several  regions  at  the  same  time, — when  dep<>site<i 
within  the  sui)stanee  of  the  brain.  Tubercular  masses  in  the  aggregated 
form  may  be  of  different  sizes.  They  vary  from  that  of  a  small  pea  to  llio 
dimensions  of  a  elieny ,  or  even  of  a  small  hen's  c<iij:'  They  are  soiiiotinieN 
encapsulated,  lacing  separated  entirely  from  the  cerebral  substance. 
Again,  the  lini'  of  deinarkation  of  the  dej)Osit  may  be  indistinctly  define<l 
iVoni  that  of  the  gray  or  white  matter.  Caseous  degeneration  is  not  infri*- 
([Uently  encountered  in  the  central  portions  of  these  tubercular  niasst'S. 
Similar  deposits  are  apt  to  be  found  simultaneously  in  other  viscera  and 
tissues.  Tubercle  of  the  brnin,  when  softened,  might  easily  be  mistaken 
for  a  gummatous  di'posit.     The  examination  of  the  viscera,  the  history 
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of  the  case,  and  n  iiiitro^^roijiciil  cxumiiiatiou,  wmiid  disiH'l  any   suvh 
elt^inents  of  duubt. 

3.  The  l»rnhi  or  it*  envt'loires  nm\  Uvannv  the  MUt  «*(  carvinoffia  or 
tnveroHS  tjrowthA.     Seirrhus   mid   i*iKH'[ih!il<iid   tire   X\w   muw  common 

tvjifH.  Occaisionally  tlie  luidunotic  vuriuty  ik  duteolfd,  Uld  age  seems 
be  11  iiiclor  in  ibti  devtilnjiniejit  of  LniiH-tT  oT  tin'  hrain  hi  most  eases. 
It  may  start  either  in  the  hmin-suh^tauL-e,  iW  mehintres  (rhieiiy  in  the 
pia),  or  in  the  hony  8knlJH.'a[j. 

I'he  size  and  raindUy  of  jirogrens  !>('  careinomatR  of  this  region 
lepends*  i\\Hm  tiu^  tyiie.  The  eneephaloid  viiri<'ty  ^rows  nipi<lly,  is  very 
rancidar,  and  may  attain  iin  immense  size,  Tlte  scin  hons  type  is  of 
i»K>wer  growth,  iind  is  h*Ks  vjistndnr. 

4.  Retrnrdinir  c>lher  viii-ieties  ol"  eerelnvii  tuinoi^*  wldeli  have  heen 
^uumenited  in  tin*  |n*ter<linj/  tiible  (pJi^^e  218),  it  dni'?^  not  seem  to  me 
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Bc<*s8ary  to  deseribe  tbe  mieroseopical  appearanees  of  each,  beeauMc  most 
nf  the  works  on  pathob>uy  alford  all  neee.HHary  itilMrniution  rcKpeettn^ 
^^hfm.  It  may  lie  well,  however,  to  mention  a  few  I'atis  pertainin^^  to 
^■neh  which  possess  a  clinical  vnhie. 

F  Cvk/8  of  the  hrain  are  *r**nerally  tlie  resnlt  of  nn  ol<l  apnpU'ctic  elol 

r      whicli  has  undergone  eerlain  ujorbid  clian^es  already  deseril*ed. 

Olionia  are  fornu?d  of  connect! ve-tis.sne  elements  of  the  brain  ;  lienee 
Ihey  are  nsually  d»»veloi»ed  in  tl)e  snhstanee  of  the  oriran, 

Epithelial  ynnrthH  nniy  spring  from  the  eerebral  vesKelH  nr  the  walls 
^flhe  veiitriclea,  aB  well  as  from  the  celU  of  the  |>ia  and  arachnoid.     This 
sitemcDt  doe«  nor  comprise  those  epithelial  tnmor>*  wiijeli  are  properly 
sed  ati  eanceront!*. 
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or  sand^umfira  consist  of  granules  of  carbonate  of  lime 
ktM  i*  »  Uttlrut  of  connective-t issue,  in  whose  meshes  concentric  layen 
rftyUfctflM  cella  are  alt^o  touml  (Virchow.)  They  are  encountered 
v4fttfl|y  in  Uie  dtira  (particukrij  in  that  purt  which  covers  the  parietaJ 
Mk         *    11  the  choroid  plexus  of  the  fourth  ventricle. 

rttfomata^  or  pearldmnors^  are  composed  of  cholest^rine  and 
«U««ftlM^     They  are  destitute  of  vessels.     Their  size  is,  as  &  rale,  amaU.  | 
Xkie^*  are  known  to  arise  from  the  hones,  meninges,  and  in  the  braiu  it^lf. 

Tumors  of  the  osseous  type  spring*  as  a  rule,  from  the  calvariit.    hi  1 
«^iv  instances,  however,  they  do  not  do  so.     The  fulx  is  sometimes  mori* 
ur  U^sk^t  osseous.     True  oasitic  deposits  have  been  encountered  witbin  the 
bmin-sulistauce,     I   lately  discovered  one  in  the   brain  of  an  epileptic 
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Fig.  ho, — Svfihiius  o*  the.  JJkaiw.    (Afi  j:r  tot.  j 

Fibrous^  fihro-pla»Nf\  and   fattij  ffrowths  within  the  skull  are  t< 
classed    as   accidental    nci^plasms.     The    fihro-|»la^*tic   variety   has   iz^^^^ 
knowti  to  attain  the  size  of  an  orRuge,     ( Hammond.)     The  consiste"^"^ 
of  these    tumors   is   subject  to  extreme    variations.      Fibroiis   tuiC^^^^ 
are   rare,  but   they   may  arise    from    the   ependyma  of  the  ventric?^*^ 
Lcbert  reports  seventeen  to  have  devehtped  Himtdtinicously  within 
lateral  ventricle. 

IhjddtidH  (when  jiresent)  are  generaUy  detected  within  the  cerel^^^ 
jjenusplieres.     The  purasitc  {eehinovfM'rtta)  is  enveloped  in  a  cyst,  wl^^ 
may  be  as  large  as  an  orange.     The  number  of  such  cysts  is  tisnft-*^  ^ 
small.     Tliev  are  often  solitarv- 


tl 


Another  form  of  jmramtic  tumor  (due  to  the  ct/sHcercfis)  may 


be 


encountered  within  the  brain-substance.    The  surrounding  cyst  is  xisum"J 
wanlini;  in  this  vartetv,     Thev  lie  near  to  the  surface  of  the  bmin.a^* 
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lie.     Sometimea  they  are  fomifl  in  the  ventricles  and  pia.     They  are 
Idom  eoUtary.     CrnveUUier  reports  a  case  where  over  ime  hmnlreil  were 

rd. 
Vascular  lumorn  of  the  miliary  tyj>e  have  been  discusaed  in  cuiuiee- 
»ti  with  the  morbid  anatomy  uf  eerebral  hemorrlinge.  It  miiy  be  wt>ll, 
►wevi?r,  to  mention  tlie  statistics  of  Gouguenheiiu  (as  tpioted  by  Hnni- 
piid)  respecting  the  rehitive  rretpieney  of  aueurismal  dilatations  of  tlje 
bre  important  vessels.  Thi?*  author  found  that  out  of  fi9  cnsen,  seven- 
fcjti  ftttect4;d  the  basilar;  fourteen  utUtcked  the  middle  carotid;  twelve 
Ived  the  internal  carotid;  ei«:ht,  the  anterior  cerebral;  five,  the 
or,  or  communicatm<2:;  four,  the  cerebellar;  three,  the  posterior 
tbral ;  and  tw"o»  the  anterior  comtnunieatin^and  the  mitldle  meningeal, 
M.  P.  Jaeobi  haa  lately  contributed  a  claHsienl  article  on  the  subject 
^eerebral  tumors,*  a  study  of  which  will  well  repay  the  reader. 

Etiology, — Much  that  ban  been  said  already  respecting  the  morbid 
natomy  of  cerebral  tiimorn  relates  to  their  cauj^ation  as  welL 

Large  aneurismal  tumors  Ui^ually  occur  after  the  .ige  of  filty*  un*l 

If  preceded  by  textura!  chimges  in  the  arterial  waUs  (atheroma,  fatty 

egeneniticm,  etc.).     In  siieb  cnses,  the  exciting  causes  of  the  aneurism 

y  Include  all  forma  of  tmumatism  to  the  head  or  body,  cardiMc  byper- 

fpby.  prolonged  anxiety'  or  emotional   excitemeutf  excessive  mental 

K»r,  embolism,  etc. 

Cancerous  growths  may  *>ccur  at  any  age,  but  they  are  most  ctnn- 
ily  encountered  in  mule  adnlt^.  It  may  be  excited  by  traumati»ni 
ording  to  Ilanimon*!). 

Tuitf.reular  de/MJtciU  within  the  nknll  are  most  frequently  encountered 
phe  young.     They  may  occasionally  be  developed  during  adult  life,  as 
(|Uel  of  similar  deposits  within  the  lungs  or  other  viscera,  and  after 
ction  from  caseous  ma-sses  in  the  viscera,  joints*  glands,  etc. 

Oummaia   are   invariHbly   due   to   syphilitic   infection*     They   are 
ireloped  late  in  the  disease,  as  a  rule. 
Partuntic  hmwm  are  due  to  tltc  transportation  of  the  embryos  from 
e  distant  jiart. 

Symptoms. — It  must  W  evident  to  the  reader  that  the  symptoms 
,  eerebral  tumtir  necessarily  depend  upon  three   factors,  viz,,  its  seat, 
5  mpidity  of  growth,  and  the  auionnt  i>f  pressure  or  injury  created  by  it 

Fin  the  cortical  cells  or  nerve-tracts  which  lie  in  close  proximity  to  it. 
otild  refer  the  reader*  therefore,  to  a  preceding  section  which  treats 
the  localization  of  lesions  of  special  areas  of  the  cortex  and  the  more 
iportant  compouertt  parts  of  the  cerebral  architecture  ;  as  well  as  to 
pages  also  wiiich  deal  with  cerebral  thermometry,  the  use  of  the 
tbfilmc>HCO[K\  and  the  syni[)t«imatology  of  c-erebral  hemorrhage. 
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It  ^*lJolitcl  he  n-uiemhered,  however,  that  the  alow  growth  of  a  ecre- 
bnil  turufii'  ciue?*  not  jiilow  of  pressure-etfeots  upon  neighlH>ring  j)art«  ^^ 
mpiiliy  as  would  un  apopluctic  extnivnsation,  aJtliouuli  in  time  it  ruiil^^^ 
create  even  inure  ^serious  duiuagi?. 

A^aiti,  the  prt*«enoe  uf  it  lumor  of  Uie  ineoinges  or  Immk*  ujii^ht  i^** 
first  eniise  symptoms  uf  irritiitioii  of  the  cortex  (JiiekHonian  epilep^^V* 
Iretpifjil  L'otivtil-^ions,  etc.).  LuUt  on,  other  symptoins,  which  wouUl  ^-'^^ 
upt  to  Hppejir,  Wdiihl  indic'iile  a  destruetion  of  the  fanctions  of  [^H.i'^t^* 
wliit'h  at  lirst  were  only  Irritiitetl  l»y  the  slight  pressure  upon  tlie?'** 
exerted  from  the  growth  of  the  tieoplusm. 

Third,  the  vaseularity  of  the  tiuuor  und  the  activity  of  the  cin^ii^^** 
tioii  requir^'d  to  iuHuru  its  development  would  be  apt  to  create  modific^**^, 
tiom^  in  iht'  tempcniture  of  the  scalp  over  the  Beat  of  the  tumor,  provid<^^** 
il  was  stifierticially  situated. 

Fourth,  we  would  be  aT>t  to  notice  that  the  stead v  increase  in  »i^3S.^^\ 
ill'  the  growth  would  pn»£jresstvely  iuifmir  one  or  more  of  the  crafim^«»* 
nerves,  and   possibly  .some  of  the  tracts  of  nervc-libres  which  help     ^^^ 
form  the  cerebral  hemispheres. 

Fiftli,  tnmur.H  of  t!ic  bratu.and  iu  fact  any  le^^ion  which  tcudi^  s|o%^^->'  , 
to  increase  intnwniJiial  |>res8ure,  tend  to  manifest  their  existence     ^^3"^ 
dcvelupment  of  a  dtnihle  optic  neuritis,^— the  so-ealled  ^*  choked  di^/^^^ 
(Fig.  87  I. 

This  eondiliou   is  \\n\\  jipparent  when  the  tiphthnlnioscope  in  €!«**^ 
phjyed,  I  nit  it  ix)ssessea  a  decided  clinical  vahic.     I  Ijave  deserilied    C^**^'  | 
Condition  in  detail  in  a  hrorhnre,  from  which  I  quote  as  follows; — 

''  When  the  radiating  lihres  of  the  internal  capsule  are  involve*!       ' 
a  h'siun  which  creates  a  gradually-increasing  pressure  (as  in  the  casf    ^^ 
tunjors  which  grow  slowly),  t\w  fmuhfi^of  the  eije  exhibits  morbid  chnii^**^* 
in  the  regitiu  of  entrance  of  the  optie  nerve  which  are  of  value  in  di^*^* 
nosii*.     The  condition  so  [>roduccd  is  CfHnmonly  known  as  the  'ehcjla^^^ 
disk.'     It  is  nearly  always  bilateral,  but  often  most  marked  in  one  e*^*^^ 
It  ma3*  be  considerefl  as  one  of  the  most  positive  signs  of  an  fxten^^^  '^^ 
intra-^-erebral  lesion,  and  esiiccially  r>f  tumors  of  the  brain.      When     'C-*'* 
eye  is  examined  with  an  oj>hthalmoscope,  this  condition  is  chamcteri^^^^^^ 
by  a  swollen  a[ipearance  of  the  ofxtic  nerve,  which  projects  apprecia-*^  ; 
aliovc  the  level  of  the  surrounding   retina;  the  nuirgin  of  the  di&l^ 
eitlier  otisciired  or  entirely  lust ;  the  iirteries  ajipear  small,  and  the  v^*  ^ 
large  and  tortuous;  ti mil ly*  small  hemorrhagic  spots  may  often  te     ^^^ 
tected  in  the  retina  near  the  mnrjjfins  of  the  disk.     In  spite  of  ihiH  c?-^^ 
ilition,  the  i>ower  of  vision  may  be  little  impaired  :  so  that  the  existed* ^^ 
of 'choked  disk'  maybe  unsuspecte<l  unless  the  ophthalmoscofie  Ik*  \x&^*^ 
before  the  diagnosis  is  considered  final.     After  a  nundaT  of  weeks,  la"" 
very  much  h>ngcr  if  a  tumor  is  the  exciting  cause  of  the  condition,  th^ 
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SECTION  IV. 


DIBBA8E8  OF  THE  SPINAL  CORD. 

In  the  fimt  section  of  this  volume,  cei^ttiin  anatomical^  pliysiological, 

clinical  deductions  have  been  given  respecting  various  component 

»  of  the  rtpinal  cord.     It  is  very  important  that  the  reiulcr  tamiliarize 

«lf  thoroughly  with  these  Ijefore  he  attempts  to  master  the  symp- 

.tology  of  spinal  lt;sions. 

One  of  the  tirst  distinctions  tliut  must  Iw  rlrawn  rci^pectin^  spinal 

fJis  (in    order   to   maice   aeenrate   diagnoaiH)  is   that   whtcli   tixists 

^*eD    what   is   known   as   '*  systematic "  and    '*  non-systematic "    or 

pi.1  *'  lesions  of  the  cord. 

3By  ^*  sygiematic ''^  Ivmuhs^  we  mean  any  pathological  condition  which 

to  progress  along  detinitcly  recognized  subdivisions  of  the  spinal 

without  spreading  laterally  to  ailjacent  parts. 

\y  **73orj-A*i/«/efmahf  *'  or  **_/i>ca/ "  /monj*,  we  mean  any  pathological 

Ition  which  tends  to  spread  laterally,  and  tbns  to  involve  adjacent 

ms  of  the  cortl  as  the  legion  progresses, 

i'or  example,  a  systematic  lesion  of  the  anterior  horn  would  remain 

iTied  to  the  anterior  horn,  irrcsfjective  of  its  extent  up  or  down  the 

^      On   the  other  hand,  a   loeul  lesion  starling  in  tlie  anterior  horn 

\tf  spread  to  any  of  tlie  various  subdivisions  which  lie  adjacent  (»» 

lorn,  viz..  the  column  of  Tiirck,  the  crossed  pyramidal  cohimn,  the 

rior  root-zone,  the  spinal  cdmmis^^ure,  etc.     (See  Fig.  9L) 

Clinicany,  this  distinction  is  very  im|Kirtant,     A  system/itic  lesion 

motor  column  wonld,  for  exnmple,  yield  exclusively  motor  symp- 

t  during  the  life  of  the  [mttent,  while  a  focal  lesion  starting  in  n  motor 

iitin  might  snbsecincntly  spread  to  a  sensory  column,  and  thus  occa- 

l>oth  motor  and  sensory  symptonis  during  lifa 

The  table  on  the  next  page  will  give  the  reader  a  knowledge  of  the 

^  1m|>ort4int  spinai  diseases  which  are  to-day  clinically  re<'ftgniEed. 

It  must  be  remembered  that  the  spinal  cord,  like  the  brain,  consists 

^o  anatomical  elements,  viz,,  nerve-eells  and  nerve-fibres. 

The  SPINAL  FIBRES  are  connected  with  the  spinal  cells  in  such  a  way 

to  allow  of  a  communication  (1)  between  the  spinal  cells  and  the 

Piphery  of  the  body  (Mir  spinal  nerves);  (2)  lietween  the  cells  of  the 

'^l  tmd  those  of  the  various  gray  masses  of  the  brnin  (the  conductinfj 

Ur,  and  (3)  between  the  cells  of  the  ditferent  spinal  segments  them- 

l*t»  (the  associaUng  fihrea  of  the  cord). 
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A  TABLE  OF  THE  ABNOIUf  AL  8TATBS  OP  THE  BPINAL  COBB. 


Byhtexatic  Lesions  ok  the 
Motor    Portions    of   the  -< 
Cord— or  of  the   so-called 
''  KineModtc  SyMtem/^ 


ftYSTBMATir  Lesions  op  the 
f^BNBOKY  Parts  OF  THE  Cord 
—or  of  the  so-called  ''AS$the- 
aodic  system,'^ 


Non-Hyktematic  or  -'Focal** 
IjKsions  of  the  Cord. 


Sclerosis  of  the  Direct  Ptbaxidai:.  Columh  {wtoMBj 
secondary  to  a  lesiuii  of  the  bram  or  oord). 

sclerosis     of     THKf-PjSSSZS^l^SlS-i^^ 

Crossed    Pyramidal  J  J^jSlSS'TSK^Ln.u 

columns  L*SS^?5K;i!A"^^ 

Inflammation  of  the  Cells  of  the  Ak-  fAeate. 

TERioR  Horns  of  the  Spinal  Gray  Bxjb^  SolHMate. 

stance  {poiiompelUiM  anterior^  3  Tartoties.  Lciiroiiic. 
Dbobneration    of  the  Cblia   or  the  Antebiob 

HOBNS  iprogreuive  fmucukur  €arophaf). 
Progressive  Facial  Atrophy. 
Pseudo-Hypbrtrophic  Pabalysd. 
amyotrophic  Lateral  Sclerosis. 
Central  Myelitis. 

Primary    Bilateral   Sclsrosis  or  the  Fosteio- 

EXTERNAL   AND  POHTERO-lNTERMAXt  COLL'MNS  {loCO- 

fnoior  (Uaxia). 
Secondary   Unilateral  or  Bilatbbai.  Deoenkb- 
ATioN  op  the  Sensory  Columns  iateemUng  varirin). 

r  Acute  leptomeningitiB  spinalis. 
SPINAL  meningitis  i  ^^  pwAj^ingitis  spu«l«. 
tinterual  ** 

rOf  the  bones. 

Spinal  Tumors A  Of  the  meninges. 

lOftbe  spinal  cnrd. 

Spinal  Hemorrhauk 


1). 
Functional  Diseases  of 
THE  Cord. 


E. 
VA.s('rLAK  CiiAN<iE.s  (of  a  dif- 
fused   or   oircuiiwcribcd   char- 
actor). 


Congenital   Abnormalitiks 
of  the  Cord. 


MYELms 

Syringomyelia  and  Hydromyblia. 

Spinal  Irritation. 

Para 


\  Hamatomifeiia, 
'  ( Hcnmaimrhadtu. 
)  Acnte. 
—  (Chrooic- 


FUNCTIONAL 
PLEGIA. 

Thomson^s  Disease. 


T 


From  Hysteria.  I  Arsenic 
"    Poisoiia.    <  Vhotjfiwm. 
Anaemia.   1  ErKot. 
I  Alcohol. 

Spinal  Neurasthenia. 
Acute  Ascending  Paralysis. 
Writer's  Cramp. 
T>rrANY. 

'  Spinal  Congestion  or  Hyper^omia. 
Spinal  An.emia. 
Spin  a  i.  Em  ik  »  llsm. 

ATIIKROMA  op  the   VE.H.SELa. 

Fatty   or    Amyloid   Degeneration    of   Arterial 

.  Ankukismal  Dtlatationk.  ' 

Spina  Bifida  (M-ith  alterations  In  the  cord). 
Absence  of  Spinal  Cord. 
Incomplete  Development  of  Spinal  Cord. 
roN<iENiTAL  Cavities  of  the  Cord  (Syringomyelia). 

Thus  we  have  within  the  spinnl  cord  the  followiii<y  grroupa  of  fibres  :— 
1.  Those  which  constitute  the  onferior*  and  jx)t<terior  nerve'rootti.f 

*Thc  fibres  of  the  anterior  nerve-mot^  may  be  said  to  have  the  followlnjff  coiHu^ctioii? 
(indirectly,  of  course,  thronarh  the  nmltipolar  cells  of  the  anterior  horn  of  the  corre. 
spondinir  »i(io)  :  1,  with  the  lateral  mot,4^r  column  of  the  correppondintr  »ide  of  the  conl ; 
*J,  with  the  anterior  motor  column  of  the  corresponding  side  of  the  cord;  3,  with  the 
anterior  motor  co'.umn  of  the  opposite  8ide  of  the  cord,  by  means  of  flbreis  which  decus- 
sate in  the  whiti^  commissure. 

t  A  direct  continuity  of  some  of  the  fibres  of  the  posterior  nerve-nx>t«  in  the  column 
of  GoU  lias  been  asserted  to  exist  by  Sinijer.  Tills  observer  detected  a  tract  of  deeeuem- 
tiou  in  these  columiic  extending  to  the  medulla  after  section  of  the  poeterior  roots  In 
docs. 
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They  pftss,  of  necessity,  through  the  white  substaBcc  ol*  the  cord  to  reach 

I  the  spinal  gray  mattei", 
2.  The  patfis  of  motor  and  seniiory  tondidtion.  These  are  prolougecj 
to  the  brain,  and  probably  do  not  enter  direerly  into  the  formaiion  of 
"the  *«|iinal  nerve-roots, 
8.  The  uamciating  Jibres,  These  ilo  not  ^'Xt^^iid  to  the  eert'hrinu  ; 
WiOf  do  they  leave  the  snbstance  of  the  eord.  They  simply  join  the 
various  spinal  segments  witb  eiich  other. 


N 


/ 


r 


/ 


io,x\ 


M 


t 


B 

Fig.  01  .pi  A  Git  A  %t  Illustkatihc  tmb  RKLATioits  or  the  Nbj«v»'Fi»b»  Tracts  ih  tmk 
SrtlfAt.  Cord. — The  »eclJion  i&  iupti»>M;it  tu  be  talcen  transversely  ihrovgb  (he  tower  part  of 
t be  cervical  cnlanjcmejit  <»li|{hdy  moilified  from  Fleclisig|;  A,  Anicrior  mediom  mturc; 
B,  posterior  median  n«sur«;  C,  (ni-trmediiitc  fisMire:  P^  anierioi' gray  comu  .  E^  po&tcrlur 
gray  cornu;  K,  tiray  cummifksure,  with  central  canal;  G.  uncrus^etl  j.yraintdal  iratt  (Flcch- 
aig),  or  OLtlumn  of  t'urck  .  H,  runiUnicntal  yun  of  the  anterior  cohimn  (anterior  nAii-icones 
01  Cbarcol-^nd  his  pupib);  I,  imcrior  parr  of  lateral  coIuiutt  :  K,  cro*»ei!  pyraniidaJ  trad 
of  taieraj  coJunin^  (..  direct  tiu^ct  iT--)r:i  Intcml  column  tocercbcJlum  ;  M,  column  of  Burdacb^ 
pooierior  root-«>ne»  of  Charcot   -  i]*,     N,  cotuwin  of  GoU ;    S,  Sensory  traci  of 

(Wtwers.    The  posterior  columm^     '  iiiaitjcny  include  the  fields  M  and  KexrendEnit 

*m  the  surface  from  B  lo  R .      I'hc  i  i  caluoinft  extend  on  the  surface  from  R  to  A 

Tfacir  ADterioT  division  includes  the  liclds  i  .  and  H  ;    their  lateral  divi&ioti.  the  fields  K^  L. 
and  I.     SIcnilBur  colors  are  supposed  to  indicate  in  this  plate  a  similarity  of  function 


4.  Trophic  and  vaso-motor  filaments.  These  connect  the  eelU  of 
Cjord  (by  meanf^  of  tht*  s^pinal  nerve-roots)  with  the  lihiod-vessels  and 
organs  related  to  motion  aiul  sensation* 

We  can  therefore  draw  the  following  conclusions,  wliieh  hear  upon 

oo^^i**  :■ — 

Interference  with   the   function   of  the  first  and   stecond   of  these 
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groups  of  spinal  fibres  will  result  in  a  disturbance  (more  or  less  pro- 
found) of  the  patient's  capabilities  either  of  motion  or  of  perceiving  and 
recording  sensory  impressions  of  various  kinds  (those  of  touch,  pain, 
temperature,  muscular  sense,  and  electrical  stimulation). 

Destruction  of  the  third  group  of  fibres  will  cause  symptoms  of 
incoordination  of  movement. 

Impairment  of  the  functions  of  the  fourth  group  may  create  abnor- 
malities in  the  calibre  of  blood-vessels,  and  an  unhealthy  state  of  the 
skin,  hair,  nails,  muscles,  etc.  The  effects  of  spinal  lesions  upon  the 
pupil  (p.  411)  are  probably  attributable  to  the  vaso-motor  fibres. 

The  arrangement  of  the  cells  and  fibres  of  the  spinal  cord  are  very 
clearly  shown,  from  a  physiological  standpoint,  in  a  table  which  I  have 
prepared  (p.  355).  It  is  somewhat  similar  to  one  lately  published  by 
M.  A.  Starr. 

It  is  well  to  know  that  there  are  certain  symptoms  which-  are  pecu- 
liarly apt  to  be  encountered  in  connection  with  spinal  diseases.  These 
may  be  separatel}'  discussed  with  advantage  to  the  reader  prior  to  the 
description  of  the  separate  diseases. 

It  is  also  inii)ortant  that  a  beginner  in  this  field  of  diagnosis 
should  grasp  certain  general  axioms  that  will  materially  aid  him  in 
discriminating  between  focal  or  systematic  spinal  lesions  which  may  be 
creating  an  impairment  of  the  functions  of  one  or  more  of  the  groups  of 
fibres  just  described  or  the  bonis  of  the  spinal  gray  matter. 

The  following  paragrai)hs  and  table  may  possibly  shed  some  light 
u[)on  the  diagnosis  of  spinal  diseases: — 

1.  CoNTiiACTURK  OF  MUSCLES,  wheu  present  in  a  case  aflflicted  with 
pnresis  or  pnralysis,  points  strongly  to  a  lesion  of  the  motor  fibres  in  the 
In  feral  column  of  the  same  side  (the  '*  crossed  pyramidal  fibres''). 

2.  EXAGCJEIIATKLN     OF     TIIK     TENDON-REFLEXES     is     a    SVmptOin      which 

points  to  the  same  conclusion. 

3.  Rapid  athoimiy  of  mi:s(m,es  (either  as  an  independent  affection  or 
ns  a  sequel  to  paralysis)  points  to  a  diseased  condition  of  the  cells  of  the 
anterior  horn  of  the  spinal  irray  substance.  A  piece  of  muscle  (when 
bitten  out  by  moans  of  Duchenue's  trocha  and  subjected  to  a  micro- 
scopical examination)  will  quickly  show  whether  atrophy  is  occurrinir 
as  a  result  sinq)ly  of  disuse  or  of  organic  disease  of  the  nervous 
mechanism. 

4.  Ahnoumal  sensory  niENoMENV  (such  for  example  as  pain,  hvper- 
a'sthesia,  ana'sthesia,  analsresia.  formication,  numbness,  tingling,  ete. ) 
point  to  the  existence  of  a  lesion  which  alfects  either  the  posterior 
nerve-roots  or  the  jcsihesodic  portions  of  the  cord  (p.  93). 

0.    DiMINl  Tn>N  OK   ABOLITION   OF  THE  REFLEXES  (p.  96)   poiutS  tO  Icsion 

which  atfects  a  retlex-arc  (Fi.u.  0.')). 
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A  Table  of  Some  of  the  More  Important  Diac4N08Tic  Symptoms  of  Spinal  Lesions. 


PART   of  spinal  CORD 

affected. 


Contracture  (tonic 
shortening  of  muscle 
of  a  persistent  type). 


Atrophy  of  Muscles 
(due  to  fatty  degen- , 
eration  of  the  sarcous 
elements),  I 


Exaggerated    Re- 
flexes. 


Diminution  or  Abo- 
lition OF  Spinal 
Replexes. 


Trophic  Disturbances.' 


Abnormal     Sensory    < 
Phenomena. 


l'  (1)  Generally  due  to  an  im- 
plication of  the  ''croMcd- 
pyramidal  /asdcuW'  (Fig. 

(2)  May  yiossibly  follow  (?] 
implication  of  the  fibres  ot 
^  Torek's  column  (Fig.  32). 

'(1)  Is  generally  due  to  a 
lesion  confined  to  the  cells 
of  the  anterior  horn. 
(2)  It  may  follow  a  severance 
of  the  motor  fibres  which 
compose  the  anterior  nerve- 
roots. 

{Occurs  from  implication  of 
the  motor  bundles  of  the 
lateral  column,, aA  a  rule. 

{1)  Usually  occurs  with 
lesions  of  the  posterior 
columns  of  the  cord  (loco- 
motor ataxia). 

(2)  Lesion  of  the  posterior 
nerve-roots  may  also  cause 
this  symptom. 

r  Lesions  of  the  gray  substance 
I  of  the  cord  are  particularly 
I  liable  to  cause  symptoms 
[     of  this  variety. 

'(1)  May  indicate  either  an 
irritative  or  a  destructive 
lesion  of  the  cord. 

(2)  The  posterior  columns  or 
posterior  nerve-roots  are 
generally  involved. 

(3)  The  posterior  horns  of 
spinal  ^ray  substance  may 
be  implicated. 


ONSET. 


'  (1)  May  occur  simultaneous 
with  paresis  or  paralysis 
(primary  contracture). 
(2)  May  follow  paralysis  of 
motion  (post-paralytic  con- 
tracture), if  the  lateral  scle- 
rosis is  a  secondary  affection. 

(1)  Rapid,  and  preceded  by 
motor  paralysis,  if  the  lesion 
be  an  inflammatory  or  trau- 
matic one. 

(2)  Slow,  and  not  associated 
with  motor  paralysis,  if  the 
lesion  be  ol  a  degenerative 
kind  (progressive  muscular 
atrophy). 

'  When  complete  paralysis  of 
motion  exists  in  a  limb,  this 
test  cannot  be  employed. 

'(1)   Usually  occurs  iruiepen- 
dently  of  motor  impairment. 
(2)   Abnormal  sensory  phe- 
nomena generally   coexist 
with  it. 


Are  apt  to  accompany  symp- 
toms of  vesical  or  rectal 
impairment  (myelitis). 

(1)  May  develop  slowly  or 
rapidly. 

(2)  Are  often  accompanied 
oy  inco-ordination  of  move- 
ment, or  trophic  disturb- 
ances, or  impairment  of  the 
bladder  or  rectum. 

Spinal  reflexes  are  apt  te 
te  diminished  or  abolished. 


a 


Let  us  now  examine  some  of  the  symptoms,  which  have  been  already 
referred  to,  more  in  detail. 

Motor  Paralysis  {of  spinal  origin)  may  assume  one  of  four  varieties : 

(1)  Hemiplegia — where  one  lateral  half  of  the  body  is  affected  with 
motor  paralysis. 

(2)  Paraplegia — where  the  lower  half  of  the  body  is  affected  with 
motor  paralysis. 

(3)  Hemi-paraplegia — where  the  lower  half  of  one  lateral  half  of 
the  body  is  affected  with  |>aralysis  of  motion. 

23 
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(4)  Paralysia  of  special  nerve-roofs  (spinal-nen-e  paralysis). 

The  SINSOBT  PHENOBIENA,  which  may  be  V^^ 
duced  by  lesions  of  the  spinal  cord,  or  of  the  poster^^^ 
nerve-roots,  include  the  following: — 

(1)  Patn— usually  of  a  peculiar  kind  (see    loC*>- 
motor  ataxia,  and  the  various  focal  lesions  of  the  cor^)* 

( 2)  HypersMthetna,  or  increased  sensibility  of  i>^^*^*- 

(3)  Numbness,  or  a  sense  of  tingling  {ub  if  **  '^^^^ 
part  were  asleep"). 

(4)  Sense  of  coldness  or  of  heat  in  some  part 
tlie  body. 

(5)  A  nsesthesia^  or  Iosb  of  sensibility.  It  ma^' 
complete  or  partial  and  be  limited  to  the  appr^ 
tion  of  pain  J  (ouch,,  or  temperature  by  the  patients* 

(6)  Delayed  sensation  (see  locomotor  ataxia). 

(7)  Formication y   or    a    feeling    likened    to 
crawling  of  ants  over  the  body. 

Among  the  remaining  symptoms  which  are  of  v^»-  ^"® 
in  the  diagnosis  of  spinal  lesions  may  be  mentionecl-      ^ 

(1)  Incob'rdiiiation  of  muscular  movements. 

(2)  Diminution^  attolition^  or  increase  of  the  sp^ 
reflexes  (see  Section  II   of  this  volume). 

(3)  Abnormal    electro-muscular     reactions     ^ 
Section  II). 

(4)  Contracture   of  muacles — often  preceded 
stif1hes8  (see  lateral  spinal  sclerosis). 

(;'))  Atrophy  of  muHcleA  (see  poliomyelitis  ^^^ 
proijressive  muscular  atrophy). 

(<))  Vam-motor  phenomena  (see  myelitis,  ata:^*^ 
etc.). 

(7)  Symptoms  which  are  indicative  of  destruc^  ^ 
or  irritation  of  some  of  the  special  physiological  r:^ 
trea  of  the  Hpinnl  cny^d  (see  focal  lesions  of  the  cor*    ' 

(8)  Tremor  or  some  other  form  of  spasmop*  ^ 
movement. 
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Fig.  W.— a  Diagrammatic 
Rbpkbsrntation  op  thr 
Sbcondakv  Effects  of  a 
Lesion  of  the  Kntirb 
Spinal  Cokd  at  [S). 
(After  Fib.)  Note  the  as- 
centiinf^  t1ff;;fHfration  of 
the  sensory  tracts  in  sec- 
tions 4,  3,  2  and  1  :  and  the 
desct'Kiiing  degettfration 
in  the  motor  tracts  in  sec- 
tions 6,  7  and  6. 


Ficj.  67  oxhi])its  in  a  diajzrammatic  wav  seve^ 
of  thehhove-mentionefl  abnormal  conditions  wh  "^ 
may  coexist  as  a  result  of  an  unilateral  lesion      ^^i, 
the  dorsal   segments  of  the  spinal  cord.    It  n*-^-^ 


serve  to  aid  the  reader  in  masterinii:  the  statemei '  ^ 
made  in  subsequent   i)ajres, — chiefly  those  whi^*^'^ 
refer  to  the  symptomatology  of  focal  spinal  lesiol^*''- 
The  methods  which  should  be  followed  in  iMtvfr 


/ 


'^:  WHITE 
iTTElt  UF 
IE  rolta 


{Autrrtor   col- 


'(ft)     Un-nnmed 
jtortion. 


.  Lateral  coLusiN  (foii- 
sUting  of   three  «ulMlivi~ 


ing  each  of  the  (^ve-mentioned  Bifm}doin»  (prior  tt>  a  dia»rf>osi8)  hare 
i  fully  t1eHcrn>eil  in  Seftioii  IL,  Id  >\lneli  the  reader  in  refViTiMU 
liofure  we  pfisH  tu  iUa  vonaUlvniinm  uf  tbe  sepurute  spinal  diseases, 
^uld  call  attention  to  a  carefully  prepared  summary  of  the  Amotions 
peeinl  spinal  segmenl^^  which  dirt'ers  Imt  ali^htly  from  one  eunipiled 
tjihiilaled  l»y  Starr.  =►  It  sbonld  he  compared  with  the  diagmm  and 
I  of  Gowers  (p.  iJO),  as  eaeli  will  explain  the  other. 

iBLBaHOWDf(J  THE    AllCHITEf  TT^RE  AND  FITNCTIONS  nF  THE  VAIlIt^rH 

COMPiUNENT  FARTH  OF  A  HfUNAL  SEGMENT. 

Jktittor  JlhreA  frntn  tbo 
*'iwiiU»r  iirea"  nf  tlio 
ertcfjrttl  hrnU^tj/htTf 
of  tht  aamv  *idr  (flia. 

(I)  Fibrrff  qf  QtxfHttt' 
(ion  liNetHfen  ilitTtT- 
ent  iM'jfiiifnta  of  the 
njiiiial  ionl  (vcrtii-fti 
in  dUvvthm). 

frnm  t|)c  vvUh  of  n>e 
nntfiinr  }u>m  r»r  tlie 
(Hphml  frrny  niiiU*!  in 

nmtin    (lioriicoiitiU    in 
iiir^rtlriii). 
(I)    AxMiH^trthiff    Jihttn 
l>etw«'eij    ti|tiii»tf  >n't» 
ment^. 

iraH  M  < 
{f\),VaHu-Vi<  I. 

tlie  "nioiMr  area"'  of 
llic  ttj/jtuAtlr  ct-^rrhtat 

ill  direi'tioii). 

{!*)  Filifcji  iiu^Mlitg  from 
Oil*  rcUs  of  tlio  rol- 
iiimmf  ("biiketoforin 
the  ihrprt  (vnMu'Ufir 
t'oliiiMii  (Itoiizitiihil  III 
ilirt'rtirnu, 

Fihrew  ju4i<.KiJi(j  frf.ni  I  In? 
rrlLs  t.f  r|aik*-V 
uiim    t-o  The  ccrrhel 
In  III.      Thi*    'itptiit- 

f    {h  ^t^MOt-i/  fitirra  from 

hi  -  rxrejit 

th"  il  with 

llii  ,.,..  .  ,,t  j,*I'*   or 

"jtkhi  r»'at'x<*K  I  <hori' 
Kimtid  In  4Jr('i*tlo!0' 

liflWOt'tl      >]MIKl|      (nt^ij- 

liieutA  (veriinil  in  m- 
r«?ithni;i. 
f^j    F1l>rrii    of    eon<lu(v 

totioh  and  t/tt'  tnujfvn^ 
tnr  Mf^tur  frivin  llic 
tirtiw  ancf  neck,  ni*- 
ward  (vertical  in  Ji- 
reeliiin), 
Fibres  of  eiiiiducllntt  of 
nrrnKtHfiUM  u/  touch 
Ami  the  mumrulffr 
$ft*0r,  from  the  h»Kf» 
ami  lower  Inilf  of  the 
nink.  uiiwani. 


pijramidfii  cof- 


ir>  ** Direct  wrr- 
liHlftrculutnn,** 


J.  ••  Post Kiio-iiATRR a t  colI'MN ."  t "f WMtnn 
c/  Buvdach" —" $.n>fiin-U)r  fiHU-zoue*  —*•/«/*- 
ctetiltit  cutteatus  "  —  iKiatern  -  external  eol- 
uiun.) 
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A  TABLE  SHOWING  THE  ARCHlTEC*rUKE  AND  FUNCTION8  OF  THE  VARIOUS 
COMPONENT  PARTS  OF  A  SPINAL  SEGMENT  («ofil»HM(f). 


(1)  Metial  group  ot  ctSlB, 

(2)  Lateral  grmipB  in  tlw 
cervical  and  lumtMur  en- 
largements. 


=r 


(poMeia 
brates). 


over  llexlOD  and 
of  the  Umbi 
by  aU^ 


r  Cells  OP  THE 
Antekiok 
Horn. 


THE  GRAY 
MATTER  OF 
THE  CORD. 


AffiWto.flrra«p of cdla,    {^^^S^ot'^hSdl^ 


Cenlrai  group  of  ceUs 
in  the  cervical  and  lum- 
bar enlargementa. 


flnceri<p6callar  to  maa) 
ana  the  act  of  waUdng 
erect. 


CSLI^OKTIIK 
CS^fTRAL 

Gray 
Matter. 


Cells  of  tue 

Posterior 

Horns. 


Motor  eelUt  whose  pecoliar  functions  are  not  detar 

mined. 
TropMe  eeniret  for  the  motor  nervei  and  the  mmelei 

Mupplied  by  them. 
Motor  mechanism  necessary  to  tpinal  automaHam  sad 

reflex  Mptnalaotion, 

Anterior  part.     Trophic  centres  for  the  skeleton. 

r  (1)  Trophic   centres    for  the  sUn, 
PoBterior  part,  <      naUa,  bladder,  joints. 
L(2)  Vaso-motor  centres. 
Automatic  centres  of  a  complex  nature,  and  the  amo- 

dating  fibres  necessary  to  their  DecuUar  f onotioBf 

(sexual,  vesical,  rectal,  dlio-spinai;  etc). 
Trophic  centres  for  sensory  oonducting-tneta 
PaUu  of  conduction  of  »en»aUon»  ofpain,  and  tm- 

percUure  from  all  parts  below. 
CUtrke'a  column  qf  celU  (vesicular  column)  which  are 

apparently  associated  with  the  fibrse  of  the  ''dinec 

cerebellar  column." 
Posterior  group  of  cells ;  related  to  sensations  of  sU 

kinds. 
The  aenaorymeehanttmniooemt^totpkiaiamtomaiim 

and  apincU  reflex  action. 

The  sixe  of  the  multipolar  cells  of  the  anterior  horns  seems  to  depend  upon  two  fMton: 
(1)  the  size  of  the  muscle  supplied  by  the  cell,  and  (2)  the  length  of  the  nerve-fibie  wUek 
connects  the  cell  with  the  muscle  (Spitska). 


We  are  now  prepared  to  discuss  the  se[)arate  lesions  enamentted  in 
tlie  table  of  diseases  of  the  spinal  cord.  The  scattered  hints  which  have 
been  already  given  in  a  previous  section  will  possibly  help  ns  to  grasp 
the  salient  features  of  each,  and  their  physiolo«:ical  interpretation. 

In  examining  a  case  of  paralysis  of  spinal  origin,  the  following  points 
should  be  ascertained  with  great  care : — 

( 1 )  The  area  of  distribution  of  the  paralysis  (be  it  sensory  or  motor 
in  character). 

(2)  The  degree  of  the  paralysis;  by  separately  testing  the  motor 
power  of  different  sets  of  muscles,  and  also  the  skin  for  sensor}-  paralpis 
by  means  of  the  a?sthesiometer. 

(3)  The  state  of  nutrition  of  the  paral^^zed  muscles  (see  pages  which 
treat  of  poliomyelitis  and  progressive  muscular  atrophy). 

(4)  The  electrical  reactions  of  the  paralyzed  muscles;  notinfr  «^^ 
abnormal  formuhe  and  the  intensity  of  the  current  required  to  produce 
muscular  contraction  (see  section  on  electricity). 

(5)  The  presence  or  absence  of  rigidity  in  the  paralyzed  muscles 
(see  pages  which  discuss  sclerosis  of  lateral  columns). 

(<))  The  condition  of  the  superficial  and  deep  spinal  reflexes  of  the 
two  sides.     These  have  been  discussed  in  Secticm  II. 
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(7)  The  presence  or  absence  of  symptoms  of  incoordination  of 
mtiscular  movements  (see  locomotor  ataxia). 

SCLEROSIS   OF  THE   ANTERIOR  COLUMNS. 

The  anterior  columns  of  the  cord  are  frequently  called  "  the  columns 
of  Turck^^  and  "'the  direct  pyramidal  fasciculi, ^^ 

The  first  of  these  names  was  given  in  honor  of  a  distinguished 
pioneer  in  pathological  research  relating  to  spinal  lesions.  The  latter  is 
employed  because  the  bundles  which  compose  these  columns  pass  directly 
from  the  hemisphere  of  the  cerebrum  to  the  ultimate  spinal  segments 
without  decussating  in  the  medulla, — the  anterior  pyramids  of  which  they 
help  to  form. 

Several  diagrams  have  been  introduced  in  Section  I  of  this  volume 
to  illustrate  the  formation  of  these  columns ;  as  well  as  their  physiologi- 
cal association  with  the  motor  bundles  of  the  opposite  lateral  column  of 
the  cord  (see  Figs.  29  and  32). 

Morbid  Anatomy. — Sclerosis  of  these  bundles  of  nerve  fibres  usually 
coexists  with  similar  changes  in  those  which  compose  a  part  of  the  lateral 
column  of  the  cord, — the  so-called  '*  crossed  pyramidal  fasciculi."  It  may 
occasionally  exist  as  an  independent  lesion;  but  it  usually  follows  the 
development  of  some  brain  or  cord  lesion  and  travels  downward.  It  is 
then  unilateral.  The  symptoms  which  are  peculiarly  characteristic  of 
its  development  are  unknown.  Its  existence  is  to  be  inferred  when 
secondary  sclerosis  of  the  postero-lateral  columns  is  manifested  by 
symptoms  which  are  clinically  well  determined.  The  pathological  changes 
of  sclerosis  of  the  cord  do  not  differ  from  those  of  that  condition  else- 
where. They  have  been  described  in  the  preceding  chapter,  in  connection 
with  the  brain. 

The  discovery,  made  by  Flechsig,  that  the  relative  proportion  of  the 
direct  and  decussating  pyramidal  fibres  differs  in  individuals^  helps  us 
to  properly  interpret  those  rare  cases  where  a  lesion  of  the  cerebral 
hemisphere  has  been  known  to  produce  a  hemiplegia  of  the  same  side 
(instead  of  the  opposed  side) ;  as  well  as  those  cases  of  greater  frequency 
^iiere  a  paresis  of  the  corresponding  side  coexists  with  a  hemiplegia 
^^  the  side  opposed  to  the  cerebral  lesion.  In  one  case  in  sixty,  no 
^^ctissation  of  the  pyramidal  tracts  occurs. 

BCLER0SI8  OF  THE  MOTOR  FIBRES  OF  THE  LATERAL  COLUMN. 

(Lateral  Spinal  Sclerosis — Tetanoid  Paraplegia — Spastic 

Para  lysis — Spasmodic   Ta  bes. ) 

Within  the  lateral  columns  of  the  cord,  we  encounter  a  bundle  of 

^<>tor  fibres  which   decussate  anteriorly  in  the  medulla  at  its  lowest 

l^it.    They  are,  therefore,  associated  with  the  opposite  cerebral  hemis- 
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phere.  These  fibres  oeciip3'^  only  a  portion  of  each  lateral  colmmi^  lad 
lie  adjacent  to  the  posterior  horn  of  the  spinal  gray  matter.  Thejv^aie 
known  as  the  '^  crossed  pyramidal  '*  fibres.  They  are  separated  Aronc^  tbe 
periphery  of  the  spinal  cord  (in  some  of  the  spinal  segments,  altlxongb 

MOTOR  P!fWieS 

OF  ummu,  eoiuMM 


CetLS  OF  THE 

\Juasmsm  mFm9 
'oFSuecamwe 

SF^MLSSmMMn 


Fig.  93.— A  Diagram  designed  by    the    Author  to   show  the  Distribittion  e 

"  Crossed  Pyramidal  Firrrs"  (op  one  sidr)  to  the  C'blls  op  thb  Anterior  Hori^ 
OP  Successive  Spinal  Segments. — Note  that  the  motor  fibres  of  the  lateral  oolumn  cai9 
act  upon  the  muscles  only  indirectly  (through  the  cells  of  the  anterior  horn):  also  that  ead^ 
segment  of  the  cord  receives  from  the  lateral  column  cenain  fibres  which  put  the  muscled 
associated  with  that  particular  segment  in  the  circuit  of  cerebral  influence  (volUionV  \t% 
this  diagram,  the  circles  represent  groups  of  cells,  and  not  a  single  cell.  Eachroifibr^ 
represents  a  hunJU  of  fibres  having  similar  termination.  The  blue  lines  represent  bundled 
of  motor  fibres,  which  form  the  anterior  nerve-root  of  successive  spinal  segments.  Th^ 
terminal  muscles  (in  red)  represent  the  entire  group  controlled  by  each  spinal  segment. — 
not  individual  mu-scles.  Figs.  19  and  32  will  help  to  further  interpret  this  diagram.  'liii» 
diagram  illustrates  the  reason  why  the  motor  columns  of  the  spinal  cord  grow  suialler  in  sise? 
as  they  reach  the  terminal  scgmci:t. 


not  so  in  all)  by  the  so-oalled  **  direct  cerebellar  column/'     (Fig.    ' 
The  size  of  this  motor  bundle  decreases  graduall}'  (by  the  giving  off 
llbres  to  the  various  spinal  segments)  from  the  cervical  enlargement 
the  cord  till  it  ends  in  the  lumbar  enlargement. 

Morbid  Anatomy. — Sclerosis  of  this  tract  may  exist  as  a  priniaf^J^ 
disease;  and  also  as  a  i<ec<n)cl a ry  7'esu It,  occasioned  by  the  developmeiJ* 
of  a  lesion  higher  up  in  a  cerebro-spinal  axis. 
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hen  the  ilisea^e  is  of  tln'  priiUMry  ritriutv ,  ^icleronis  \h  uhuuIIv 
^  on  hoik  Aides  of  (he  rord  in  the  lufrral  foiumn.  When  it  \h  nf  the 
julftrj  Vfiriety^the  selerotir  process  in  the  eord  (if  clue  to  a  eerebrni 
b)  is  usually  deieeted  in  the  lateral  column  of  one  mde  and  th** 
fior  rolumn  uf  the  opjttiaite  mi^^,  Fi^.  32  will  make  the  reason  of  tliis 
apparent  to  the  reader. 

In  some  eases,  sclerosis  of  the  posterior  columns  nod  the  raorhid 
kes  of  poliomyelitis  anterior  may  coexist  with  hiternl  Rpinal  sclerosis, 
jther  this  is  due  tc*  an  exteiiHioji  of  the  morbid  proecss  or  not  is 
It  not  thoroughly  determined, 

fcfjology. — Sclerosis  of  this  tract  of  fibres,  when  it  orenrs  as  n 
^rtf  atlection»  is  rarely  encountered  In? fore  the  twentieth  or  after 
|l\ieth  3'enr  of  age.  It  m^y  follow  exposure  to  cold  or  dampness 
injuries  of  various  kinds.  In  many  eases,  its  eansation  is  vfry 
bre.  Some  authors  t>elieve  that  it  starts  as  a  transverse  myelitis. 
jThe  second  ar  if  variety  occurs  as  the  res  id  t  of  any  morbid  process 
lb  tends  to  cut  otl*  the  fibres  of  the  Ho-<*nMed  ''  motor  tracts'^  from 
trophic  centres  in  the  motor  area  of  the  brain,  It  is  commonly 
fn,  therefore,  as  "  secondary  defeneration  "  of  the  fipinal  cord.  We 
jpt  to  encounter  this  condition  as  a  sequel  to  any  form  of  cerebral 
we  which  affects  the  motor  fibres  or  **  wilbtract."  It  may  also  l>e 
io  any  spinal  lesion  which  has  involved  the  tiuitor  fibres  of  the 
jfibove  the  seat  of  the  sclerosis. 

pecondary  degeneration  of  nerve  filires  travels,  as  a  rule,  iu  the 
llion  of  the  impulses  conveyed  by  the  fibres  aflV-eted  (downward  iu 

ior,  and  upward  in  the  sensory  buurlles), 

PKIMARY   LATERAL  HCLERDSIS. 
\Frimary  tijjn»(ic  Varaidegia — Tttattuid  raraplftjia,) 

^his  condition  is  usually  present  uiion  hotli  sides  of  tlie  sjuual  cord, 

most  fre<iuently  encountered  iu  adults  Ijetweeu  the  ajrcs  of  thirt\ 

I  IfYy,  althousrh  it  may  exist  iu  children.     It  seems  to  be  m**re  fre- 

l  nmon^:  males  than  females.  an<!  to  attack  individuals  in  apparently 

It  health.     It  has  been  suggested  that  any  excessive  muscular  exer- 

ir  strain  may  predispose  to  its  rlevelopmcnt     Among  children,  this 

of  pandysis  may  be  traced,  apparently.  In  some  instances,  in  an 

y  re<*eived  upon  the  spinal  column,  to  the  head  durini?  birth,  or  to 

^  congenital  defect  In  the  development  of  the  motor  apjmratus. 

In  the  opinion  of  BramwelU  lateral  sclerosis  of  the  primary  variety 

fr\*  mrely  oljserved.     He  attributes  the   fre^jueney  of  those  cases 

I  eh  are  nanally  considered  as  of  the  primary  type)  to  a  transverse 

unassociated  with  disturlmuces  of  sensation,  jind  usually  jiresent 
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in  the  dorsal  segments  of  the  spinal  cord.     In  this  view  he  is  supported 
by  Ley  den. 

Irrespective  of  the  relative  frequency  of  this  condition  as  a  priman' 
disease  or  its  etiology,  the  bilateral  character  of  its  symptoms  is  in 
marked  contrast  to  the  unilateral  character  of  the  form  which  is  cora- 
nionly  regarded  as  secondar}'. 

Symptoms. — In  this  form  of  spinal  sclerosis,  the  patient  is  attacked 
hy  a  paresis  of  a  progressive  character.  This  develops  slowly  an<l 
attacks,  as  a  rule,  the  lower  limb  of  both  sides  simultaneously.  Subse- 
([uently  the  upper  limbs  may  exhibit  similar  symptoms.  There  is  in 
almost  every  case  a  marked  increase  of  the  spinal  reflexes.  The  paralyzed 
muscles  tend  to  become  rigid  to  a  greater  or  less  extent  when  sitting,  rising 
or  walking.     This  accounts  for  peculiarities  in  the  gait  of  these  patieDts. 

No  evidences  of  atrophy  in  the  paralyzed  muscles,  more  than  would 
be  accounted  for  by  disuse,  are  observed.  Sensation  is  preserved  in  the 
atfected  limbs,  and  there  are  few  if  an}-  well-pronounced  clinical  evidences 
of  disturbed  sensory  functions.  Pain  is  infreijuent,  there  is  little  numb- 
ness,  tingling,  or  other  subjective  phenomena,  and  the  viscera  of  the 
pelvis  are  not  usually  affected,  as  they  are  liable  to  be  in  myelitis. 

The  stiffnesH  in  the  lega  which  accompanies  the  development  of 
paresis  compels  the  patient  to  use  two  canes  early  in  the  disease  when 
attempts  at  walking  are  made.  Subsequently  crutches,  and  possibly  an 
attendant,  are  rendered  necessary.  The  patient  moves  with  the  most 
extreme  difficulty.  When  an  advance  step  is  made  the  feet  appear  to  be 
glued  to  the  ground,  and  are  scraped  or  dragged  along  rather  than  lifted. 
The  pelvis  and  the  limb  as  a  whole  is  lifted  in  order  to  allow  of  the  scrapin? 
of  the  foot  forward,  )>ecause  little  if  any  flexion  is  made  at  the  knee. 

The  knt^e.^  fre<inentJij  Unul  to  become  locked  together  during  the  act 
of  walking,  l)ecause  the  foot  is  apt  to  cross  its  fellow  as  it  is  brought 
forward.     This  is  an  evidence  of  spasm  of  the  adductor  muscles. 

As  a  rule,  these  patients  are  inclined  to  stand  upon  the  toes,  rather 
than  on  the  entire  sole  of  the  foot,  when  walking. 

Occasionally  the  muscles  of  the  calf  are  affected  with  spasm  durinjr 
attempts  at  walking,  and  the  foot  is  then  suddenly  raised  from  the 
LiTound  irrcsi)cctive  of  the  will  of  the  patient  (hopping  gait).  This  p-ou- 
liarity  in  gait  closely  resembles  that  of  a  horse  when  aflected  with  what 
is  known  as  the  *'  string-halt."  Again,  the  patient  may  be  lifted  suddenly 
upon  the  toes  when  endeavoring  to  walk,  by  contraction  of  the  extensor 
muscles  acting  ui)on  the  foot. 

A  peculiar  attitude  of  the  back  and  chest  is  observed  as  the  imtient 
leans  heavily  first  on  one  cane  and  then  on  the  other  in  order  to  raise 
the  weight  of  his  body  by  tht»  arms.  The  hack  is  strongly  arched  and 
the  chest  is  thrown   rcn/  nmch  t'orirnrd. 
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Whenever  the  muscles  are  manipulated  they  become  more  or  less 
tense  and  rigid.  This  is  due  to  the  fact  that  the  spinal  reflexes  are  very 
much  exaggerated  in  this  disease. 

The  knee-jerk  is  markedly  intensified  and  an  "ankle-clonus-'  can 
generally  be  elicited.  Sometimes  a  blow  upon  the  patella-tendon  causes 
a  response  in  the  opposite  limb.  This  is  known  as  "  radiation  of  the 
reflex  y 

The  superficial  reflexes  are  sometimes  decreased  or  abolished ;  but 
in  exceptional  instances  they  may  be  exaggerated. 

The  tests  employed  to  determine  the  condition  of  the  spinal  reflexes 
have  been  already  described  in  the  second  section  of  this  work. 

After  a  lapse  of  several  months  or  years,  these  patients  are  obliged 
to  remain  in  bed  from  an  inability  to  walk.  The  legs  then  tend  to 
remain  stiffly  extended ;  and  the  thighs  are  closely  approximated,  as  the 
result  of  spasm  of  the  adductor  muscles.  The  feet  are  usually  inverted. 
Ultimately,  the  upper  extremities  may  become  aflected  with  contracture, 
in  which  case  flexion  predominates  over  extension. 

The  electrical  reactions  of  the  affected  muscle  are  normal  or  slightly 
decreased.  Those  of  the  nerves  may  be  diminished,  both  to  tlie  faradaie 
and  galvanic  currents. 

Cerebral  complications  are  rarely  if  ever  developed ;  the  viscera  are 
apparently  healthy ;  and  the  pelvic  organs  are  not,  as  a  rule,  affected. 

In  somewhat  rare  instances,  one  leg  alone,  or  one  leg  and  one  arm 
may  be  attacked.  Such  cases  are  to  be  diagnosed  from  hemiplegia  or 
monoplegia  of  cerebral  origin. 

Diagnosis. — This  condition  is  to  be  distinguished  from  the  secondary 
form  of  lateral  sclerosis ;  from  poliomyelitis ;  from  amyotrophic  lateral 
sclerosis;  and  from  focal  lesions  of  the  spinal  cord.  A  subsequent 
table  (p.  364)  will  make  the  points  of  discrimination  more  apparent  than  a 
verbal  description. 

SECONDARY    LATERAL  SCLEROSIS. 
{Descending  Spinal  Sclerosis.) 

This  morbid  condition  is  due  to  a  degeneration  of  the  motor  fibres 
of  the  cord  from  any  cause  which  tends  to  separate  them  from  their 
trophic  centres  (which  are  situated  within  the  cortical  motor  centres  of 
the  cerebrum).  Whenever  a  nerve  fibre  is  separated  from  its  trophic  coll^ 
it  tends,  with  few  exceptions,  to  degenerate  in  the  direction  of  the 
impulses  which  it  is  designed  to  transmit.  Hence  motor  fibres  usually 
exhibit  under  such  circumstances  a  progressive  degeneration  downward, 
and  the  sensory  fibres  a  similar  alteration  in  an  upward  direction. 

The  CEREBRAL  LESIONS  which  are  liable  to  produce  this  form  of  spinal 
disease  may  affect  one  of  the  following  parts:  (1)  those  convolutions  of 
the   brain  which    are  chiefly  associated   with   motion;    (2)  the  motor 
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bundles  of  the  *'  corona  radiata  "  or  of  the  "  internal  capsule ;"  (3)  t 

caudate  nucleus  or  lenticular  nucleus ;  (4)  t 
crustii  cruris;  (5)  the  motor  fibres  of  t 
pons;  or  (6)  the  anterior  pyramids  oft 
medulla,  above  the  point  of  decussation 
the  pyramidal  fibres.  Figs.  36  and  79  w 
make  this  apparent  to  the  reader. 

Secondary   degeneration   of  the  spin 
fibres,  which  occurs  after  cerebral  di 
tends,  as  a  rule,  to  progress  downward  bo" 
in   the  column  of  Tiirck  on  the  same  sid^ 
and  in  the  lateral  column  of  the  opposi 
side  of  the  cord. 

Although,  in  the  majority  of  cases,  tli^ 
results  in  a  bilateral  spinal  lesion,  the  pier 
ponderance  of  the  sj'mptoms  are  due  to  !•  ^^"^ 
sclerosis  of  the  lateral  columns.  They  a r  -^^ 
therefore,  most  marked  upon  the  side  of  tM  -»  e 
body  which  is  opposed  to  the  cerebral  hoi»-  '^  ^• 
sphere  primarily  attacked. 

If,  on  the  other  hand,  the  primary  le»i'^  ^  ^ 
is  confined  to  one  side  of  the  cordy  seconds  '»^-^* 
sclerosis  of  the  lateral  column  will  occur  o»  ^  J^' 
below  the  level  of  the  primary  lesion  on  t  •-^  * 
corresj)()ndin<r  side  of  the  cord. 

Finally,  when  a  transverse  spinal  lesi^:^"*''^ 
which  :itfects  both  sides  of  the  cord  exis"^  =^' 
or  when  a  lesion  of  both  cerebral  hei»^^' 
sj)heres  or  one  which  crosses  the  median  li  '^^^ 
cuts  otr  both  motor  tracts,  it  may  indim*'*' 
sccondiiry  sclerosis  of  a  descending  charr*  *'* 
tcr  in  ]K)th  of  the  lateral  columns.  In  t  1  »•" 
hitter  cnsc,  the  symptoms  exhibited  h v  t  *"**' 
patient  (hiring  life  would  be  of  a  marlve<^  ^> 
bilateral  type. 

Secondary  sclerosis  produces,  as  a  ni    *  •'• 
about  the  same  tniin   of  symptoms   as  t    *^** 
l)rimary  lonn,  with  the   exception  that  t  ^^*^ 
symptoms  are  most  marked  upon  one  ^ifi  ^  *  ' 
l)rovi(le<l  they  are  not  exclusively  confint^ 
to  it. 

Symptoms. — In  this  disease,  jyarem '^  ^ 
i.yr:i,n,.iai  tr.'ut.s  .:xtcn'is  thr..u>:hout   j,f,rah/y}s.   awtmcture   of    muscle,  and  er'^ 

the  entire  length  <»f  tin;  spin.ll  cor  I.  i  ^ 


Yu:.    1)4. — A   l>iA«;i<AM    I)im(.m:i>   H) 
Illustkaii:    juk  hi-.t  ondakv  Scle- 

Kliblb      WHn  H       \N(UI.I>       I"i  LOW      A 

Lksk'S  oh  im:  I.i.hr  (.  ekeiikai. 
Hrmisj'hehf.  I  After  I'.rb.)  Note 
tlie  involvLincnt  uf  the  C'lunin  of 
luick  is  >ir.rn  on  the  left  siile  in 
sci:fic»ns  1,  "J.  ;!,  4,  ■>  .in<l  •>  (where  it?> 
nl)res    end).        Th  it     of  the     c:<;sse(l 
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aggeralion  of  the  tendon  rejiexes  are  the  chief  symptoms  which  are  to 
be  expected. 

The  paralysis  or  paresis  precedes  the  de- 
velopment of  contracture.  The  paralytic  symp- 
toms are  usually  of  a  very  marked  character ; 
and  they  may  have  developed  suddenly.  The 
l>elvic  organs  arc  liable,  moreover,  to  be  attected. 
The  skin,  hair  and  nails  may  also  exhibit 
trophic  disturbances. 

All  of  these  symptoms  are  usually  observed 
either  upon  one  side  only  ;  or,  if  on  both  sides, 
one  will  l)e  more  markedly  affected  than  the 
other.  Whenever  the  exciting  lesion  is  of  a 
bilateral  type,  the  symptoms  will  be  identical 
with  those  described  under  the  primary  variety. 

Diagnosis. — This  form  of  sclerosis  is  to  be 
distinguished  chiefly  from  a  chronic  myelitis 
which  involves  one  lateral  half  of  the  spinal  cord 
in  its  anterior  and  lateral  portions;  and  also 
from  those  diseases  which  tend  to  produce  a 
gradual  compression  of  the  spinal  cord,  such  as 
meningitis,  tumors,  etc.  It  is  far  more  freciuent 
than  the  primary  variety ;  and  cannot,  as  a  rule, 
be  confounded  with  it.  Moreover,  the  history  of 
the  ease  will  usually  point  toward  some  cerebral 
or  spinal  lesion  as  its  exciting  cause.  A  sub- 
sequent table  will  aid  the  reader  in  making  the 
necessary  discriminations  between  it  and  other 
spinal  lesions  which  might  be  mistaken  for  it. 

Something  has  already  been  said  regarding 
the  discrimination  of  the  primary  and  second- 
ary forms  of  this  disease  from  other  spinal 
affections.  The  chief  diagnostic  points  l>y  which 
lateral  spinal  sclerosis  can  be  distinguished  from 
all  other  spinal  diseases  (provided  it  be  itself 
uncomplicated )  are  :  ( 1 )  the  development  of 
paralysis  with  contra ctures  and  rigidity  of  the 
muscles;  (2)  the  absence  of  afrophj/ ;  and  (3) 
the  marked  increase  in  the  tendon  rejiexes. 

When  no  cerebral  symptoms  or  those  of  a 
lesi«m  of  the  upper  part  of  the  cord  (bulbar  symptoms)  have  preceded 
the  development  of  the  contractures  and  paresis,  it  is  safe  to  infer  that 
the  primary  variety  exists. 


FicB/i. — A  Diagrammatic  Re- 
presentation OF  THE  Cord  in 
Multiple  Spinal  Sclerosis. 
(After  Erb.)  This  condition 
as  will  be  seen,  afTords  a  markca 
contrast  with  systematic  scle- 
rosis shown  in  ('igs.92  and  94. 
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Prognosis  — Cases  of  apparent  recovery  from  this  affection  have 
been  recorded ;  and  in  many  instances  a  period  of  indefinite  duration,  in 
which  no  advance  of  the  symptoms  takes  place,  seems  to  be  developed. 
I  believe  that  a  few  cases  may  be  cured  by  proper  treatment,  and  that 
almost  all  can  be  materially  helped  if  seen  sufficiently  early. 

When  it  results  fatally,  the  nuclei  of  the  medulla  are  usually  first 
atfected,  thus  producing  the  symptoms  of  the  so-called  "  glosso-labio- 
laryngeal  paralysis,"  or  Duchenne's  disease. 

Treatment. — It  is  my  custom  to  administer  large  doses  of  ergot  to 
these  patients  very  early  in  the  disease, — before  the  paresis  or  contract- 
ures become  very  apparent.  This  drug  alone  will  occasionally  arrest 
the  disease,  in  my  opinion. 

To  syphilitic  patients  in  the  active  stage,  or  those  who  have  been 
infected  with  that  disease  at  any  time,  I  administer  the  treatment  sug- 
gested on  page  291. 

I  usually  employ  the  galvanic  and  static  currents  to  the  paralyzed 
muscles  from  the  onset ;  and,  as  a  tonic,  I  am  in  the  habit  of  giving  cod- 
liver  oil  and  quinine.  The  nitrate  of  silver  in  combination  with  the 
extract  of  belladonna  may  prove  of  service.  Hot  water  (as  recom- 
mended on  page  248)  has  helped  some  of  my  eases. 

I  am  satisfied  that  I  have  obtained  marked  and  permanent  improve- 
ment by  the  use  of  the  cautery  and  severe  static  sparks  when  applied  on 
each  side  of  the  spinous  process  of  the  vertebrae  and  the  contractured 
muscles  ever}'  other  day,  or  less  often,  for  several  weeks  consecutively. 

The  spasms  may  be  relieved  b}'  daily  hypodermic  injections  of 
^r.  jjjy  of  atropine  to  begin  with,  and  gradually  increasing  the  dose. 

The  eflScacy  of  static  electricity  (administered  chiefly  by  the 
'  spark  ")  in  relieving  contracture  and  spasm  of  muscles  is  now  quite 
well  established  to  my  mind.  I  have  had  quite  an  extended  experience 
with  this  agent ;  and  I  know  of  nothing  that  will  give  such  immediate 
relief  to  patients  so  afllicted. 

The  great  disadvantage  which  most  static  machines  labor  under  (in 
the  hands  of  those  who  own  them)  is  their  lack  of  power.  A  machine 
which  gives  but  a  feeble  and  thin  spark  is  practically  useless  for  medical 
purposes.  Personally,  I  cannot  recommend  revolving  plates  of  less  than 
24  inches  in  diameter ;  and  several  such  plates  are  needed  to  generate  the 
Quantit}^  which  is  requisite  to  a  satisfactory  use  of  the  induction  machine. 

INFLAMMATION   OF  THE  CELLS  OF  THE  ANTEKIOK  HOKNS. 

{Poliomyelitis  Anterior^  of  Infants  and  Adults — Atrophic  Spinal 
Paralysis — Infantile  Paralysis,) 

This  condition  sometimes  coexists  with  lateral  sclerosis.  It  fre- 
^^ently  occurs,  however,  as  an  independent  aflection,  especially  during 


Fio.  m  - 


-PoLKi^vitUTia  Ahtkhhik  (ArurH)  i»oLL#mEn  nv  F.TrrirNiiivit  Arirt^trHY, c^«lIsy^Y  o» 
THiL  Right  Stt>8.     (From  a  phutoj^raph  in  ibc  pos!uai«ion  ttrih«  Author) 


(Tto/lfog,  ^ray,  and  wdfJIOs,  marrow)  ex|>rt»s8efi  the  sent  of  ihe  If^inn.  n^ 
well  as  its  infiammaturv  churn ('lur. 

As  a  rosult  uC  innnnvmntitrv  and  <k';L:i'norntive  chan*rt'i*  within  tUi*  i  c!ls 
of  the  anterior  horns,  \hv  sjnnsil  nerve-fibres  (which  fiervc  to  eo!iiie<'^t  the 
Itiiiatned  cells  with  the  rntisicles)  rle^eiierate  as  n  result  of  defective  nutrt- 
tHJU:  and  the  inn^^cles,  connected  with  those  fibres  also  undergo  mpiil 
fatty  deirenerntion  and  niropliy.  The  s\  nijitnins  of  this  tHseasc  tend  to 
confirm  the  view  that  the  jjaugl ion-cells  of  the  anterior  homa  prc^iide  nol 
only  over  muscular  movement,  tmt  that  they  also  serve  to  regulate  tht* 
nutrition  of  the  muHcles  connected  with  them  hy  means  of  the  tibres  whtelt 
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compose  tbt»  anterior  nerve-roots.  It  is  believed  l»y  some  observers, 
buwever,  that  some  of  the  cells  found  in  this  lueality  have  a  peeiiUar 
t  ro  I )  h  i e  f u  n  et i  o  n , 

The  iullammatory  ehan^ee  observed  in  the  (^^piiml  eells  diirin|r  an 
nttiirk  <if  |ioHoioyelitis  munt  not  be  eon  founded  with  n  non-mHumraatorv 
<li^genenitioii  of  the  cells  in  the  anterior  horns.  Thin  is  prolmbly  the  *iptn?d 
irtuiffto  of  *•  progressive  muscular  atrophy  **  (in  wliirh  there  is  no  paralysis  j 

The  cbanEres  observed  in  |>fdiomyelitis  anterior  are  communly  con- 
Oned  to  SL/ew  s}/tnat  »eymen{fi.     It  is  not  untHnnnion  for  the  hum  of  tme 


^-— Baiic  Vmw  or  Samk  Cask,  showihg  thi  s<m:au.to  " Wing-s.caula* 

rKLlAtAV  OS*   RlGMlr  SlUM)    PlltkM   ATHOrMV  tip  TItll  MustUiB 
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sidr  to  es^ntpe  while    the   other  h  seriously  involved.     Whenever  the 
I  li*  been  a  severe  one,  the  anterior  horn  of  the  affected  s^e^rnaents 

V  ,-i%ir  after  death  to  l>e  nnire  or  less  distorted  from  ntropby  of  its 

ci^lli  and  the  development  of  newly  formed  conneetive^tissue. 

The  form  m/'  pnrahjiiiH  which  develops  in  any  criven  case  will  be 
moditted  by  the  spinal  segments  attneke<i;  and  also  by  the  character  of 
the  Attack,  whether  unihiteral  or  bilatemL  One  of  my  cases  exhibited 
ttfi  ^ittiick  eohlined  to  the  rii^ht  horn  of  the  cervical  segments  and  the  left 
hcini  of  the  lumliar  tse^nents.     He  liad  paralysis  and  extensive  atrophy 
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of  the  right  arm  and  pHndy^is*  of  Ihi^  lell  leg,  which  pastrtecl  awnv  aft^r  a 
lapse  of  a  few  weeks. 

If  the  iritlaiMiuatorv  process  is  not  sufliciently  severe  to  prerent  tbt* 
recovery  of  tlic  cells  attacked,  the  spinal  cord  mny  exhibit  no  eviclenc»*» 
afler  fleatli  *>r destructive  processes. 

Etiology* — This  disease  is  eounnonly  described  as  of  three  varieties. 
— the  acute,  subacute,  and  chronic.  It  is  more  comnion  in  children  Ihno 
in  adults,  althoui^h  the  ehrunic  variety  is  less  fretjueutly  observed  during 
childhood  than  the  acute. 


Pfo,  »§!— pKoriLs  View  ov  samb  cask,  skowino  atkopuv  op  DrntTom  Rbgk«i«,  thm 

ALTKKJtD    Pf«IT10J«   OP    TKB    RlCHT   ScAfuLA,   AND  TMi   WaSTIJWG  OF  TKK    RiCHT   Ant 


The  infaniik  variety  has  l>een  known  to  follow  exposure  Co  c*oM  or 
ilampness.  overfatigue  of  the  muscles,  some  forms  of  blood-fiotdoiiinyr 
(such  as  eruptive  fevers,  diphtheria,  lend*puisimiu^,  ete^).  deiititioo^  and 
trauuiatisHL  Some  cases  develop  from  irajjerfeetly  undcrstoad  cau%e<^ 
It  generally  occurs  before  the  second  year,— ^seldom  later  than  the  serentli 
year.     It  is  most  coniraou  among  boys. 

The  adult  varietif  seems  to  be  excited  chietiy  by  cxponiirtj  to  cold  «r 
dampness  and  overexertion.  Lead-poisoning  is  said  to  sometimes  excile 
it     Dtd>ility.  convalescence  from   fevers*  malaria,  pneumonia^  etc.,  are 
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mcntioncfl  by  author:*  as  among  its  faeton*  of  causritioTi.  It  mtxy  develop 
>»<*tween  the  ages  of  twenty  and  fifty  years.  One  of  my  patients  (Fi^s. 
9S  and  lUOj  was  so  affected  (after  severe  exertion  and  excessive  in- 
diligence  in  alcohol)  froni  sleeping  on  the  ground  during  a  summer 
talntwer.  The  paralysis  in  this  case  attacked  the  muscles  which  were 
t-iiietly  e!n|>h>vc4|  by  him  in  his  occupation. 

Symptoms. — The  three  forms  of  this  disease  will  lie  described 
iiH'|mr.*iiely,  as  they  shfxdd  l>e  distinguished  at  the  Ijedside. 

AC13TK  Form,  {[n/antile  Spinal  Pa  rah/sis*^  Acute  Spinai  Farali/ms  of 
AduUs, ) — The  onset  of  this  form  is  usiialh  marked  bv  a  sudden  elevation  of 


.  ►r 


-»•< 


£. 

iTm  ft^.— Pouosjrn-ms  AHTHiuoft  A'I'ia,  irCciHUiNCi  i\  jhd  ArwLT  fkom  SteKriMc  oh 
Wkt  Gkouxp.  <  From  a  phoiograpK  in  the  |>o«icaaioii  of  the  Author. >  Note  the  extensive 
Atrophy  of  cldlo[*j  regiCJii.  forearm,  and  hand. 

^iemperahtre.  The  febrile  symptoraj*  may  be  either  eontinued  or  remittent 
in  type.  The  fever  may  la^^t  from  twenty-fonr  liours  to  several  days.  It 
^B  not  uncommon  to  observe  pains  in  the  limbs,  muscular  twitrhings, 
Iremors,  convulsions,  delirium,  and  occasionally  a  sense  of  numhness  m 
connection  with  the  stage  of  fever. 

Sudden  f>arnlijinis  of  a  marked  character  soon  follows,  and  with  its 
kpf^earance  the  febrile  syniptoras  disappear.  The  paralyses  usually  Mttnius 
tt±i  height  at  tlie  onset. 

The  Krvi/  and  type  rd"  the  paraJysis  vary  with  the  spinal  si-i»nHiits 
l^ected  and  with   the  eharacter  of  the  attack, — whether  unilateral  or 
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bilateral.  All  the  limbs  may  be  aft'ected  in  some  cases.  (ComjAde 
paralysis.)  Again,  it  may  be  confined  to  one  lateral  half  of  the 
body.  {Heimpleyia,)  When  the  lesion  is  bilateral  and  confined  to  the 
dorsal  or  lumbar  segments,  paraplegia  may  develop.  Finally,  if  the 
lesion  be  unilateral  and  confined  to  the  cervical  or  lumbar  seg- 
ments, monoplegia  may  occur.  I  have  personall}'^  reported  an  unique 
case,  where  the  right  upper  and  left  lower  limb  were  simultaneously 
l)aralyzed. 

The  j^aralysis  of  motion  is  usually^  quite  complete  at  the  onset.     It  is 
not  accompanied  by  any  disturbances  of  the   sensory  function  as  a  rule, 


Fig.  liKi. — Fl'll  Vikw  of  samk  iash.  sHnwisG  thk  Drformity  and  Atrophy  of  Hand 

(F'roin  a  ph(no;;niiili  in  the  ^H)s^cssion  of  the  Author  ) 


although  a  sliglit  numbness  may  he  (H)mplained  of  by  the  patient.     The 
pelvic  organs  tire  not  allected. 

In  infants,  the  existence  of  ])aralysi8  may  be  overlooked.  Sooner  or 
later,  the  nurse  or  mother  may  notice  that  the  child  does  not  inovo  \i> 
arm  or  leg.  When  tiiis  disease  is  suspected  during  infancy,  the  int>vc- 
ments  of  the  limbs  should  be  very  carefully  observed.  Nurses  are  olU'ii 
unjustly  blanuMl  l»y  physicians  as  well  as  parents  for  the  development  of 
paralysis  in  infants  intrusted  to  their  charge.  The  misfortune  ij>  i" 
many  cases  erroneously  attributed  to  some  blow  or  fall  which  the  chiM 
mav  have  received.     The  fever  which  j)recedes  the  development  of  the 
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|>aralysis  is,   tlieretbre,  a   very    important  iind   viiltmhle   [toiiit   in    tbu 
A^nosis  of  this  atiTeetion. 

Soon  aJter  the  onset  of  tlu"  i^iralysiH,  the  utrectecl  musules  uf  the 
lb  (some  usually  escape)  cease  to  res]rontl  to  the  faradaic  current 
fliev  also  contruet  slowly  and  with  tthnormaf  formuhr.  when  tbe  fralvimie 
jrrent  is  u^ed  (thus  exbibitin^jj  evidences  of  nerve  degeneration  and 
lusculitr  degeneration.  (Fi*;:.  58 J  Later  ou,  they  exhibit  a  marked 
acreasc  of  galvanic  excitability,  with  abnormal  formnhe. 

Whenever  the  celb  are  not  sntlicientiy  i  in  paired  to  produce  a 
trmantnt  arrest  of  their  function,  the  paralyzed  muscles  lx*gin  in  a 
burt  liuie  to  show  a  return  of  power.  In  snch  a  case,  the  nonniil  fornjuhe 
bf  muscular  reaction  to  galvanism  returns,  and  faradaic  currents^  begin 
lo  cause  muacular  contraction. 

After  several  weeks  have  elapsed,  siffns  of  atrophy  will  begin  to  be 
p]iarent  in  those  muscles  whose  eel  Is  have  l>ecn  most  seriously  injured, 
all  such  cases,  the  muscular  atrophy  is  markedly  progressive  an*l 
ftort*  or  less  permanent.  If  a  piece  of  sneh  a  muscle  l>e  removed  by 
hichenne'ft  trocha,  evidences  of  extensive  fatty  degeneration  could  be 
iseenieti  under  a  microscope.  This  step  is  sometimes  a  valuable  one  in 
naking  a  diagnosis  or  a  prognosis. 

This  variety  is  commonly  descrilved  as  ^^  ififaniile  spinal  purahjisis^^* 

rcause  children  are  more  often  affected  than  a<Uills.     Nevertheless,  it 

still   encountered   in  a<hilt  life,  i»ut  rarely  in  old  age.     Prevost  ancl 

Jharcot  were  the  first  observers  to  discover  the  exact  morbid  ehanj^es 

ihich  occur  in  the  anterior  liorn  in  this  tyt*e  of  disease. 

SubactUe  Form.^Tlm  is  a  nire  tyi»e  of  disease,  and  never  affects 
iildren.  U  differs  from  the  acute  variety  in  the  gradual  onset  of  the 
iralysis.  the  total  aij^ence  of  all  cerebral  synjptoms,  t!ie  presence  of 
aidy  sliglit  febrile  syin[jtoms,  and  the  fact  that  it  attacks  adults 
udusively.  It  may  closely  resemble  lead-paralysis  and  progressive 
iiua^*ular  Mtropliy. 

Chronic  Form. — A  chronic  type  of  inflammjition  confined  to  the 
aterior  hom3  causes  symptoms  which  mji\'  closely  resemble  those  of 
nultiple  neuritis  and  '•progressive  muscular  atrophy."  It  is  a  com- 
iratively  rare  form  of  disease.     It  may  attack  ehildren  or  adults. 

This  eondition  may  be  recognized  from  the  other  forms  of  polio- 
lyelitis  chietly  by  its  chronicity.    The  presence  of  severe  neuralgic  pnins 
Iml  other  abnormal  sensory  phenomena,  which  exist  for  weeks  or  mouths 
iar  ti>  the  «leveio|m)ent  of  atrophic  changes   in   the   mnseles,  ptnnts 
Rther  to  multiple  neuritis.     The  ty[)e  of  muscular  atrophy  which  occurs 
this  affection   differs    from   that   observed  rn  progressive  muscular 
^trophv ,  in  that  it  fiffccts  entire  groups  of  muscles  simultaneously.     In 
llje    lattt'r    disease,    separate    Inrndlcs    in   the  affected    muscles  may    bo 
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destroyed,  while  others  may  remain  unchanged.  The  reactions  of  Ae 
affected  muscles  to  the  &radaic  and  galvanic  currents  are  similar  to 
those  of  the  acute  variety. 

Diagnosis. — Acute  poliomyelitis  in  the  in&nt  may  be  mistaken  for 
toxic  neuritis  J  progressive  muscular  atrophy  j  rickets^  the  VHuHng  disease 
of  childhood,  pseudo-hypertrophic  paralysis^  hemiplegia  from  cerebral  ot 
spinal  lesions,  and  (during  its  initial  stage)  with  the  ewanihemata  or  sodd^ 
of  the  inflammatory  disorders. 

In  the  adult,  the  acute  form  might  be  confounded  with  muUig^^ 
neuritis,  progressive  muscular  atrophy,  amyotrophic  lateral  «c/eiv-*^*^ 
hemiplegia,  monoplegia,  myelitis,  and  the  subacute  variety  of  p(^^^^ 
myelitis. 

It  does  not  seem  to  me  possible  for  the  reader  to  err  in  the  rec-— ^'^^ 
nition  of  this  affection,  provided  the  essential  facts  pertaining  to  t      -^ 
disease  are  firmly  fixed  in  his  memory. 

It  should  be  remembered  that  the  acute  form  of  the  disease  hegS^  '^ 
with  a  stage  of  febrile  excitement,  which  ceases  in  a  short  time ;  tlt^-^^^ 
paralysis  develops  suddenly,  and  readies  its  height  at  once ;  that  t 
paralysis  begins  to  improve  almost  immediately  after  its  appearanc-*''^ 
that  atrophy  of  some  of  tlie  muscles  previously  paralyzed  also  begic  ^  '"" 
soon  after  the  attack;  that  no  cerebral  symptoms  will  have  exists ^^^ 
previous  to,  during,  after  the  attack ;  and  that  the  child  or  adolt  h^  ^^^ 
usually  been  in  perfect  healtli  up  to  the  commencement  of  the  disease.       '^' 

The  paralysis  is  at  first  generally  extensive ;  but  it  soon  become  .^ne» 
limited  to  a  greater  or  less  extent.     Rare  exceptions  to  this  rule  han^'   -•^^ 
been  recorded,  however,  where  the  reverse  has  occurred.     Atrophy  ocT"^  ^ 
the  muscles  follows  the  paralysis.     There  is  usually  a  diminution  ty^  ^^^ 
reflex  spinal  irritability.     Bed-sores  do  not  occur,  nor  are  the  bladdes^  ^^^ 
and  rectum  atfected.     Disturbimces  of  sensibility  are  absent,  as  a  rule. 

The  distinctions  between  the  acute,  subacute,  and  chronic  types  o'  ^  ^* 
poliomyelitis  are  tliose  of  degree  rather  than  of  kind.     The  respirator^jT  ^V 
muscles  are  never  involved  in  true  spinal  paralysis,  according  to  Seguin^^^^^^. 
In  this  respect  ho  draws  a  line  of  distinction  between  the  80-calleff'^''^7 
"  acute   ascending    paralysis "   and    poliomyelitis.     To   my   mind   thi^^  ^ 
clinical  distinction  is  questionable.  -^ 

From  progrexsive  muscular  atrophy  acute  poliomyelitis  is  to  be  ^^"^^i. 
distinguished  by  the  nipid  development  of  the  paralysis,  the  febrile  ^^^ 
stage  which  precedes  its  development,  its  appearance  before  the  seventh 
year  of  age,  and  the  fact  that  the  faradaic  current  fails  to  create  a 
response  in  the  paralyzed  muscles ;  whereas  in  progressive  muscular 
atrophy  the  uninvolved  fibres  of  the  affected  muscles  respond  to 
faradaism.  The  insidious  advent  of  ])rogre8sive  muscular  atrophy  and 
the   effects   of   electric  tests   (p.    189)   would    decide  between   it  and 
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Hemiplegia  of  cerebral  origin  can  be  tliapn^^osed  from  pnlioiiiyt^l  -*W< 
by  the  history  oT  tlit'  i'ust%  the  preseiK'e  of  symptoms  of  iinpniriii  ^tJHt 
of  the  intellt'CL  or  s)M'tM*h,  by  iiiiralysis  of  some  nf  the  erani»l  uerv^  <;s. 
the  tlevehipmeut  of  heuuplegia  niul  hemiiiua*8thesiji  upon  the  sa  :»iJe 
sitie  [if  the  If^sbm  L>e  non-eortic^ul  (p.  T'2)J,  Vlie  ]jresenee  of  normal  i-le^jrt  w**- 
TinsruUir  formiihe,  Ibe  iihsenre  of  a  tebrile  stage,  iiiitl  abn^>rm:lbtic^*  '« 
the  pupiL 

AMyclitis  coninionly  eiiUHes  mow  *m-  Ichs  trophie  disiurliance.s ;  but-  il 
18  very  Uable  to  eremite  symptoiiin  referable  to  the  geiiito-uriunry  trr*-*'^ 
as  eoroplieationH,  and  to  preHent  all  forms  of  eombinations  of  motor  »:»^<1 
sensory  symjitoms,  wliieh  tlo  not  exist  in  poliomyelitis. 

Some  otlu'i'  i)oints  in  the  ditferentiiil  diuj^nosis  of  this  affeetioii  K**-  ^'^ 
been  given  ir»  a  tal»lr  wliun  fliseiissing  sclerosis  of  the  lateral  colutuft  ^* 
the  cord.     {P.  3f»4). 

The  condition  of  mjtitipie  neuriti)^  has  been  very  frequently  tnistufc^-  ^^ 
for  jjolioniyelitis.  There  seems  to  be  little*  if  any^  doubt  that  iji4«-  ~~^J 
eases  reported  in  the  past  by  authors  id'  note  as  those  of  poUomyeli^^^^-^ 
were  iinpro^KTly  elassed. 

Tin*  ilevid»)|*ment  of  abnormal   sensory   phenoinetm«   such  as    ji 
anaesthesia,  parasthi'wia^  ete,,  in  eoimeetion  with  motor  disturlmnees 
muscular  atrophy,  should  always  lead  to  the  suspicion  of  the  exists 
of  nmltiph*  nrnritis. 

Prognosrs. — lr»  cases  afflicted  with  poliomyelitis,  partial  or  eomp 
recovery  usually  takes  place.  Sona^  of  the  muscles  may  andergo 
inanent  atroph}'.  Deformities  may  ensue  from  post-paralytie  contract 
in  some  eases.  As  a  rule,  the  electro-muKi-uhir  phenomena  return  to  -^^^'**' 
normal  standard  lu  the  muscles  which  are  the  hmst  atfected.  The  po^^^^^*^' 
of  motion  is  res^ained  with  c:reater  or  (ess  rapiility  and  romplet*?ne^^^^^' 
and  the  retlexes  tend  to  return  to  the  condition  of  health.  If  the  mui«<--  ^** 
continue  to  respond  at  ail  to  the  faradaie  current  during  the  heighC- 
the  attack,  it  is  safe  to  jtredict  a  total  recovery,  I  have  never  &ev^M^^  * 
nniscle  undergo  permanent  atrophy  when  it  constantly  preserved  rve?-*  "*^  * 
tmce  of  faradaie  exeitabiJity.  If  the  (iisease  ereatL*s  interft'rencr  with  -^^^^^^ 
action  of  the  res[>iratory  nerves,  it  is  possible  for  a  fatal  termination 
take  place.     Happily,  such  instances  are  uncommon 

Treatment — There  exists  exiierimental  as  well  as  clinical  cvide^ 
to  show  that  a  re^jjcncration  of  the  cord  may  sometimes  take  place  a^ 
a  serious  injury.  Hence  we  are  juHtified  in  devotinjr  particular  care  n^ 
attention  to  the  medicinal  and  mechanical  treatment  of  the  jH*riphr^ 
manifestations  of  spinjil  disease  with  the  hope  that  the  cord  itself  n:^-^^*' 
Ikj  stimulated  and  eventually  regain  its  functions. 

The  administration  of  larj^c  dos*^s  of  enjof  early  in  the  acnte  \Tiri^^"^^ 
of  poliimiyclitis  (as  tlrst  suggested  by  Hammond)  often  tends  to  ch^'^^^ 
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the  inrtjinimatoiy  process,     Ti'ii  ilru[is  of  the  tluitl  extract  mny  be  given 

Fib  safety  three  times  a  chiv  to  a  Bix-uionths-ohl  infant.  It  sliouM  not 
given  after  evidences  of  miisculiir  atrophy  appear. 
Strijchnia  by  the  mouth,  or  by  injection  into  tht^  paralyzed  mnscles, 
is  sometimes  of  benefit  to  the^^e  snbject^i  later  in  the  disease.  The  done 
must  be  graded  to  the  age  of  t!ie  patient.  I  never  grive  over  one- 
hundredth  of  a  grain  at  a  dose  to  a  child  under  one  year  of  age.  Ter- 
tially,  I  prefer  the  hypoderrnie  method  of  adniinistnition. 

Daily  immeraion  of  thr  it  tubs  in  hoi  iiuft  ivater  (1 10-120)  for  thirty 

inutes,  friviion  (made  by  the  hiuid  or  a  rough  towel  several  times  a 

ky)*  maa^afje y  and  pni<ffire  inovprnrnfii  ail  tend  to  exctte  a  determination 

of  blood  to  the  paralyzed  ninseles^and  are  of  great  ntility  in  these  cases* 

I  flo  not  believe  in  the  use  of  Jounod's  lK)ot,  as  I  have  known  of  serious 

rm  being  done  by  it.     It  is  a  danfjerous  instrument  in  the  hands  of 

experienced  persons. 

To  adults  I  often  recommend  tlie  internal  admimdration  nf  hot- 
fj^f-r  drinking.  If  administered  to  children,  a  competent  nnrne  numt 
pervise  its  use.  I  have  given  the  rules  for  its  adminiHtration  in  a 
eceding  section  (p,  248). 

£leciricHy  ia  an  extremely  valuable  adjunct  to  treatment  in  these 
It  must  be  kept  up  for  a  long  period  of  time,  and  the  ]»areuta  or 
i€  patient  must  be  }jrepared  for  slow  results.  When  the  faradaie 
rrent  tails  to  create  responsive  contractions  of  the  muscles,  the 
lv»nic  or  static  current  must  be  Bubstituteil  for  it.  The  strength  of 
the  current  mtist  be  sutlieient  to  create  muscular  contractions.  It 
should  not  be  used  oftenerthan  on  alternate  days,  as  a  rule.  Months, 
kd  even  years^  may  elapse  before  the  muscles  are  brought  baek  to  tlic 
standard  of  health.*  Pieces  of  the  affected  muscles  may  hii  removed 
from  time  to  time  (thnHigh  the  aid  of  Duclienne's  trocliar)  and  extniiined 
feUieroacopieally.  In  this  way  we  can  decide  regarding  the  progress  of 
xlie  muscular  atrophy.  If  tbe  disease  is  progressing  favoraldy,  the 
percentage  of  oil-globules  seatteretl  throughout  tlie  museular  tibres  will 
ow  a  decrease. 

During  the  acute  stage,  the  patient  should  be  kept  in  bed.    After  alt 
jbrile  symptoms  hove  disappeare<l  this  it*  not  necessary. 

The  tonic  plan  of  treatment — iron,  quinine,  cod-liver  oil,  arsenic, 
hosphorus,  etc. — ^may  be  combined  with  hypodermics  of  strychnia  when 
emed  necessary.  The  diet  should  be  nutritious  and  adaptcfl  to  exisy 
igestion  and  assimilation. 

•One  of  my  caseg  maile  a  ptTfccl  recoverj'  undor  I'lcrtrieul  trpatment  auil  mos^n^c,  tri 
|t«  of  the  fact  that  the  lower  Hnibs  had  been  iiliuof.t  ei>ni[>lctely  parslyzetl  for  over  tUre** 
mths  pn'vlouj  to  my  cxa  nil  mi  ft  on  nf  the  ehUd,  8ho  moved  itbout  the  room  by  the  iitd 
her  hatidft  only  when  1  madt'  my  ilrist  <  xarninaticm  of  Uie  pHlfcat. 


AMYOTliOPHIC   LATEEAl.   8CLEEUSIS. 

In  conneetloii  with  two  systeitiatic  spinal  comliLions  which  have  b' 
already  deseril)t*cl,  viz.,  lateral   sclerosis   and   changes  iii   the   aater*  ^^ur 
horns,  it  may  be  well  U)  consider  aucjther   systematic  aiJecttuii  of    W^  - ^^ 
sfyinal  cord    where   the  two   iirc  cum  billed.     This   has   bijen   named 
Charcot,  who  first  recognized  the  pathological  chajigeB  which  tended 
procjiice  it, ''amyotrophic  sclerosis/'     The  term  **amyotro|diic '"  (sij^SC^ 
IVin*^  an  fthRciicc  of  niuseidar  nutrition)  expresses  well  the  chief  mor  •- 
ehantre  whif^li  ch:iracteri/.es  this  form  t>f  spinal  sclerosis. 

Morbid  Anatomy. — The   lesion  is    not  conlined    necessarily   to  m: 
spinid  cord,  for  it  tenrls  to  extend   tliron^^hout  the   mcdnlla  oblong^ 
antl  even   into  the   pednncle  of  the  cerebrum.     Hence  the  nuclei  of  K 
hypoglossal,  spinal  accessor}',  and  facial  nerves  are  involved,  a^  a 
late  io  the  disease.     The  changes  in  the  anterior  horns  in  this  disea&t^ 
Hfiparently  identical  with  those  which  exist  in  connection  with  |>ro^i 
sive  muscular  atrophy.     The  morbid  process  seems  to  start  first  in  ! 
cervical  enlargement  of  the  spinal  cord ;  for  tliat  rensuu  the  muindes 
tlic  upper  extremity  »re  first  attacked. 

From  these  segments  tlic  sclerotic  and  degenerative  processes 
emlly  extend  both  upward  Kud  downward.   Bands  ofdense^  tiewdy-fonni 
connective   tissue    are   often    detecte<l    between   the   sclcrosied    J.itr 
coluinns  and  those  pfutioim  of  the  interior  horns  which  are  involvcul. 

In   the   atrophied    muscles,  the   perimysium   luidcrgoea   a    mark^"^"^^ 
hyperplasia.     Infljimmatory  changes   are    more   apparent   than    in    p: 
gresfiive  muscular  atrophy. 

When  the  medulla  l^ecoraes  involved,  the  cells  which  constitute 
motor  nuclei  within  the  gray  matter  id*  the  lloor  of  the  fourth  veotric 
undergo  a  rapid  degenendion. 

The  deformities  of  tfie  limbs  which  result  from  muscular  contmcCti 
are  extreme  in  this  type  of  si>inal  sclerosis. 

Etiology,— The  causes  winch  conduce  to  the  development  of  th 
condition  are  apparently  similar  to  those  mentioned  in  connection  willT 
poliomyelitis  and  pritaary  sclerosis  of  the  lateral  columns.  Kxposurc  l^ 
cold  or  dampness  seems  to  be  a  prominent  cause.  In  one  of  my  en^e*^ 
it  developed  after  prolonged  and  intense  mental  anguish  following  th^ 
death  of  a  chiUl 

Charcot,  who  has  investigated  this  disease,  divides  its  manife^tatioi 
into  three  distinct  phases.     These  arc  as  follow : — 

1.  The  first  stage  is  manifested  only  in  the  muscles  of  the  tippe 
extremities.  2.  During  the  second  stage,  the  muscles  of  the  lowe 
extremities  are  attacked.  3.  In  the  third  stage,  the  morliid  proces 
extends  to  the  medulla  objunirata. 
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Although  this  clinical  distinction  is  generally  true,  there  may  be 
exceptional  instunces  in  which  the  disease  attacks  the  medulla  first,  and 
gradually  extends  downward.  Again,  cases  in  which  the  disease  first 
attacks  the  lower  limbs  and  gradually  extends  upward,  have  been  reported. 

First  Staye, — The  duration  of  this  stage  varies  from  four  months  to 
a  year.  During  this  time  tremors  of  the  upper  limbs  appear  early,  and 
paresis  or  paralysis  8ubse(iuently  develops.  There  is  no  alteration  in 
the  electric  t^^sts  of  the  muscles.  Fibrillary  twitchings  are  commonly 
observed  in  the  muscles  of  these  patients. 

An  extensive  form  of  atrophy  follows  the  paralysis,  and  the  muscles 
tend  to  develop  a  state  of  riyidity  and  contracture  which  creates 
permanent  deformities.  The  characteristic  deformity  of  this  disease  is 
chiefly  observed  in  the  hand,  the  wrist  and   fingers  being  permanently 


Fig.  103. — Hand  in  AMvOTROfHic  Lateral  Sci.rrosis.     (I'harcot.) 


O^xed  to  a  greater  or  less  extent,  and  more  or  less  rigid.     Fig.  103 
illustrates  this  attitude. 

Sometimes  the  muscles  of  the  neck  and  jaw  are  thrown  into  a  state 

of  spasm,  which  is  more  or  less  persistent.     After  atrophy  has  progressed 

to  a  marked  extent  in  the  forearm,  this  rigidity  of  the  neck  and  jaw 

Usually  tends  to  disaj)j)ear.     Several  months  usually  elapse  ])etween  the 

first  and  second  stages,  during  which  time  the  disease  appears  to  remain 

Htationary. 

Second  Stage, — As  this  disease  advances,  after  it  has  apparently 
remained  stationary  for  a  time,  the  muscles  of  the  lower  limbs  begin 
to  exhibit  emdences  of  paralysis^  and,  at  the  same  time,  tonic  or  clonic 
spasms  (or  both  forms)  may  simultaneously  develop.  Gradually  the 
state  of  permanent  rigidity  or  contracture  a[)pears  in  some  of  the  affected 
muscles. 
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The  Hjnnal  reflexes,  chiefly*  the  knee-jerk,  are  very  much  increii-^*-'<<^- 
Hiul  in  some  cases  an  ankle-clonus  may  be  detected. 

After  a  considerable  lapse  of  time  has  occurred,  the  muscles  of  "•he 
lower  limbs  tend  to  become  less  rigid  and  give  place  to  alrophi/  ^m-nd 
fihrilla ry  t  witchin  (js. 

The  pelvic  organs  are  not  usually  disturbed,  nor  is  there  ^i"-  ny 
tendency  toward  the  development  of  bed-sores  which  are  so  comm<L^»^^} 
observed  in  connection  with  myelitis. 

The  77iu8cul(ir  atrophy  in  the  upper  limbs  increases  to  a  very  maK*B"^^ 
extent  during  this  sta<rc. 

'Third  Stage. — In  man\'  patients  afflicted  with  this  disease,  ^^^^ 
development  of  '''bulbar  ■'  symptoms  arc  superadded  to  the  symptoms^  ^ 
the  second  stage. 

When  these  occur  the  disease  has  extended  to  the  medulla,  and      ^  ^*^ 
involved  the  nuclei  of  orijrin  of  the  cranial  nerves  which  arise  from        ^^  . 
medulla.     These  nuclei  are  situated  in  the  grav  matter  of  the  fou*-  ^^*^ 
ventricle.    ( Fijj:.  H>.)    In  this  staije,  we  are  liable  to  encounter  evidei"*  -^^    ' 
of  paralysis  in  the  muscles  of  the  tongue,  lips,  lar\'nx,  and  phar\^  ^^^ 
The  patient  experiences  difflculty  in  articulation,  in  swallowing,  anc^ 
controlling  the  escape  of  saliva  from  the  mouth.     During  the  act  . 

swallowing  the  food  is  liable  to  be  expelled  in  part  through  the  nose,  t^' 
it  is  with  great  ditlieuUy  that  some  patients  are  able  to  get  the  bolus  _^ 

food  into  the  pharynx.     This  distressing  condition  is  commonly  kno^>  "^^^i 
as  Duchenne's  disease.      Its  physiognomy  is    shown   in  Figs.   108  tm^  ^^^ 
101). 

Serious  disturbances  of  the  circuhition  and  respiration  are  apt 
occur  (luring   (his   stM^•c    from   iniralvNis   of  tlic    pneumogastric   nucl  *-— ^^ 
Tliesc  svniptonis  niav  prove*  the  cause  of  death.  ^„ 

Aniyolrophic  lateral  sclerosis  usually  proves  fatal  within  two  years^ 
after  its  initial  symptoms  make*  tlieir  appearance.  ^    v^^ 

Diagnosis.  —  This  disease  can  iiardly  be  confounded  with  any  other   ""^     ^% 
s])inai    allection.  in   spiti*  of  the    fact    that    some  of  its    manifestations  ,^, 

closely  resemble  those  of  ])rogressive  muscular  atrophy  and  poliomyelitis.  ^ 

When   we  review  the  symptoms  of  the  three  we  may  easily  make  tlio 
necessary  discrimination.     (See  table  on  p.  .'504.) 

From  /)ro(/n'.<.<ir<'  ?/?'ts'CM/<'/r  r///*op/u/ this  disease  can  be  distinguishe«l 
))y  the  following  facts:  The  atrophy  follows  the  ])aralysis  and  attacks 
groups  of  muscles,  rather  than  individual  fibres.  Contractures  develo}», 
resulting  in  characteristic  deformities  of  the  limbs.  The  progress  of 
the  disease  is  rapid.  The  legs  are  attacked  soon  after  the  arms.  The 
medulla  becomes  implicated  in  almost  every  case.  The  disease  is  rapidly 
fatal. 

From  poli<nn}/rlihs  (a<lult  variety)  the  diagnosis  is  made  by  the  fact 
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the  reflexes  are  iniimired,  I  nit  the  raniilo-imii^eiikr  excitabilitv  nut 
tareased.  Moreover,  tlie  nlropli}-  is  more  rapid  and  jiernKineut  in  this 
of  spinal  nelerosis.  The  eontmeturew  of  musile?.  lav  eonflurive  to 
inter  deformity;  tbe  niedulla  is  iinpliciited;  tiltriUations  sire  present ^ 
^rfivenient  in  the  symptoms  is  rnre;  mu\  the  dineast'  is  alwjiys  Intftl. 

Prognosis. — 1   am    ii<jt   awiire  that   a    ease  of  cure    lias   ever  been 
lOrted,     Death  usnall^'  results  from  an  emlmrmssment  of  the  circu- 
X3*  and  respiratory  finietioiis,  in  eonsetiiience  of  an  extensioij  of  the 
'liid  ehan^es  to  the  nuclei  of  the  medulla.     It  is  itneonminii  Ibr  these 
i*?nt9  to  livL'  over  two  or  tliiee  years. 
Treatmont,— Notliiug  can  be  sitid  under  this  head  whieh  will  aid  the 
er  lu  eiiring  this  disease.     Its  advent  deprives  the  patient  of  nil 
►c?  of  cure,  and   places  tbe  fatal   terndnation  at  no  very  distant  date, 
ve,  however,  apparently  succeeded,  by  employing  static  sparks  daily 
lie   spine  and   limbs,  in   greatly   relieving   the   contracture  of  the 
l©9  and   liobling  tbe   ]>rogre8S  of  the  disease  in   check   for  iiian\ 
thft. 

PROGRESSn^E    MLmCULAR   ATROPHY. 

The  close  analogy  wliich  this  disease  bears  in  some   instances  to 
^liom^^elitis  anterior"  in  the  adult  as  regards  its  symptoms  will  ht'lji 
plain  the  fact  that  such  cases  are  sometimes  erroneously  rejjfarded 
v^ariety  of  progressive  muscular  atrophy. 

Tins  disease  is  essentially  one  of  adtdt  life,  although  the  so-calletl 
teudo-bypertropbic  paralysis  "  of  children  bears  sonie  reseniblance  to 
It  atfects  males  more  fre(iuently  than   females,  and   usually  aj*f>eai'H 
vivu  thirty  and  iift^'  years  of  age. 

Morbid  Anatomy,— -4  »loiv  dtujeneration  of  the  f/anrfliou  ri'lh  of  the 
^ior  horn^  of  the  spinal  gray  matter,  probiibly  independent  of 
k-mmatory  changes,  exists  in  this  disease.  It  is  one  of  the  luost 
*nic  antl  incurable  of  all  s( final  affections,  and  is  comparatively 
inon.  By  some  authors,  this  disease  is  believeil  to  start  iu  llic 
>«uhir  tissue,  in  some  instances, — and  possibly'  iu  all 

The  i7#f#t.5»e/#e  of  the  cord  are  often  abnormally  dihited.  The  arterioles 
"  Ih?  sclerosed,  and  an  inflammatory  exudation  sometimes  stirrounds 
Iftrger  arterial  trunks. 

The  ne^iriujiin  is  exccjssively  developed.  Sometimes  the  anterior 
*«  of  the  »pina)  nerves  exhibit  atrophic  changes  and  discoloration. 

The  anteHor  horns  of  f?ray  matter  are  altered  lioth  in  their  size  and 
Kffiraiice.  The  ijamjliuHW  celU  within  them  are  atrophied  or  nom- 
t^ly  obliterated. 

Tlie  affecied  mut^cles  are  shrunken  and  pale  in  color  to  the  naked 
The  microscope  reveals  a  disaiipejir.ince  of  the  transverse  stria?  in 
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the  iibrillet ;  and  in  those  biimUus  most  diseased  all  traces  of  muscti 
tissue  may  Imve  dUappearucK     The  muscular  tissue  has  been   repla 
by    oil-globules.      Tliis    pruecss    of    luu^eular  disiutegratiou    does   tu 
lifipeur  to  artect  whole  musdes  at  once  ;  it  seems  to  attack  only  itidividti 
bundles ,  or  even  tibrilhi?.     EveutuaUy,  an  entire  muscle  mny  thu^ 
destroyed ^  butidle  by  bundle ♦  or  fibre  by  fibre. 

I  am  persoually  inclined  to  believe  that  this  disease  is  jinm*njj 
one  of  the  spinal  cord,  and  that  the  museular  changes  area  re^^ult  i 
trophic  disturbances  dependent   njK>n    the   morbid   process  within 
spinal  jirny  matter. 

Etiology. — Aujon^  the  exciting  causes  of  this  affection^  which  hut 
been  reported  by  authors  of  note,  mtiy  be  mentioned :  (1)  a  heredit 


\ 


Fig   IfH.— FiaRKS  rnoM   thb  DiAfMHAQki    in  Fig.  IftA— Samk  takhw  rw^M  a  C* 

HsALTH-     < Charcot -)  c»iLssrvB    Mr&<:uLAR    Atwomit   AF 

TM»  DiAPHRAC.AJ      (rK.iJ'XiL)    Thc  i. 

(iV»res  (^i)  arc  i.  :ihicd    but  f 

their  tnvnsvci  cooaccilTc  f  li 

infcrv^lfi  i/^)  n 

tendency;    (2)   excessive  muscular  efforts;    (3)  traumatic  injurleft  of 
periphend  parts  of  the  body;    (i)  lead  poisoning;    (5)  certain 
conditions,  such  as  rheumatinm,  measles,  typhoid,  etc. ;  ffi>  expoa 
cold  and  damptjess  ;  (7)  excessive  venery  and  ninsturbation. 

There  seems  to  be  no  doubt  re*rarding  an  etiological  relation^li 
between  certain  fjccitfmiiofis  fderaandinir  an  excessive  and  contintwl 
of  the  fingers  and  band)  and  progressii^e  muscular  atrophy  in  ^ome  i 
the  cases  re)>ortcd. 

Symptoms. — The  chief  clinical  feature  of  this  disease  is  the  deve]^ 
ment  of  extensive  and  progremive  atrophtj  of  certain  muscles. 
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The  wasting  of  the  muscle  may  not  be  detect\'<l  hy  the  patient  for 
9r>^:x\^  time  attcr  its  onset.  It  is  iinattcmled  with  Miiy  symptoms  of 
p^^ra^i^ly&i?!,  awii  there  are  no  febrile  iiumifestiitioiis  to  mark  its  advent. 

The  patient  usually  first  perceives  that  certain  muscles  are  api^ar- 
ei^t:,l^'  wa-iting,  and  that  some  loss  of  power  has  oeemTed  itj  the  diseased 
pss%.t-t  iu  uuuBeiiueuee  of  the  dimimitiun  in  size  of  the  atfeeted  muscles. 
Tliia  loss  of  power  is  alwaya  proportionate  to  the  extent  of  the 
«i^rc»|)hy.  In  this  respect,  this  disease  ditTers  from  those  Bplna!  atteetlous 
^  ''vliich  paresis  occurs  indeiieiidently  of  alteration  in  the  miiscuJar 
»t  mot  lire. 

^8  a  rule,  progressive  muscular  atrojihy  cfnumonly  atTects  the  upjter 
^^'^^ If' ^ milieu  jh'st ;  and,  In  many  caseis,  hoinologous  regions  on  both  sides 
•r^    successively  attacked. 

l*utieutB  comniouly  lirst  observe  a  wasting  of  the  muscles  of  the 
u«.»^tl  yjxiX  of  the  shoulder.  A  considerable  lapse  of  time  usually  occurs 
"*^^>t-^  liny  evidence  uf  atrophic  changes  in  the  lower  limbs  can  be 
d€?t.^c-ted. 

In  the  hand^  certain  muscular  prroiips  are  generally  attacked ,^ — chiefly 
t**«:>is*^  ^,f  i\^^  thenar  and  hypothenar  eminences,  ami  the  interossei  muscles. 
**^*^**%.^  patients  complain  early  of  more  or  less  stiilncss  in  the  lintjera 
atmcl  ^j^  iuabilit^^  to  perform  delicate  mi^nipulation  with  t!ie  hand.  Cold 
^*^^l^  to  increase  this  diJTlculty,  and  waruUh  to  diminish  it.  The  ball  of 
tii«*  little  finger  and  thumb  becomes  very  much  wasted  as  the  disease 
P^^^f^^Tesaca,  and  the  bones  of  the  uietacariHJs  tend  to  become  umluly 
P^^^rninent. 

^Sooner  or  Inter  the  hand  assnme«  a  eharacteristie  deformity  on 
**^*^^«>Unt  of  a  predominance  <d'  power  in  the  extensors  and  abductors  of 
tli^^  t  liumb  (the  so-called  *'  ripe-hand  **).  Marked  atrophy  of  the  interossei, 
****^^l>ined  with  the  uno[»poscd  iielion  of  tlie  lumbricnles,  may  give  rise 
condition  ecimmonly   known  as  the  '' cfaw-hand/'     Fig,    lOfi   well 
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iW  ^-i.^t  rates  this  deformity. 

^iatUning  of  the.  palm  is  occasionally  observed  as  the  result  of 
*^^^'^r»hy  of  the  bimbricales. 

When  the  muscles  of  the  shoulder  become  involved^  the  movements 

o^    Ihf.  arm  are  more  or  less  interfered  with,  and  the  deltoid  region  is 

^^fki-dly  flattened.    Atrophy  of  the  scapular  muscles  may  also  occur;  in 

^Vvu^b  case  movements  of  the  arm  are  still  more  seriously  emharnissed. 

In    the  forearm,  the    extensor    muscles    umlergo    atrophy   more 

^^^'fjuentl^"  than  the  flexors.     The  supinators  usually  escape  atrophy. 

Asa  rule,  the  riffht  hand  eV  attar ked  before  the  left.  The  muscles 
^f  the  acapnia  and  trunk  are  not  generally  attacked  until  the  arma 
ciliibit  very  marketl  atrophic  clianges. 

When  the  muscles  of  the  Iwick   or   abilumcu   undergo  atrof^hy,  a 
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thicken,  the  gr<j\vili  of  bair  diaiiriisU,  the  sucretioa  ol  perspiralic^ 
become  ummtiimily  excessive,  aiui  eruptions  may  oecasionally  t^^^^ 
detecteiL 

6.  ChangeH  in  the  FupiU—Ttw  pupils  may  he  unuiitiimlly  smiiU  o^  '^^ 
one  or  both  sides,  dilate  imperleetly,  and  react  slowly  to  light. 

7.  Hulhar  Ht/mpioms. — These  iiiciicute  im  extension  of  the  spina  -^*^ 
leaion  to  the  medulla.  Whenever  the  pneuraoga&trie  nerved  ^'^ 
ln'coraes  involved,  death  m^y  occur  from  a  diUurbance  of  the:^ -•^ 
heurt  luid  the  fuuiftion  ol'  rets  jurat  ion 

Diagnosis. — This  cliseiuHe  c'uuuui  well  be  confounded  with  any  othrf 
f^pinal  artection,  except  perhajis  one  of  three  forms  of  p4:)Iiomyetitis  which  . 
have    been   deacrilied.     A    lesion   of  the   ulnar   nerve   rniiiht   create   a 
deformity   which  could   be  easily  mis^taken   for  a  progressive  muscular 


Fig.   ti»fi— Exrit^ii>N  vvu  to  lMPLICATl0^r  f»p  rut  Nl'  lki  of  thh  MftmifXA  6>dv«ftMtMa 
turn  MotJTH,  ToMGUK,  A«(ii  Thhimt.     iAft«r  Hatiimoiui.} 

atrophy  of  one  extremity.  Ainyutiophic  lateral  sclerosis  and  U*mU 
poisonintr  present  [K>ints  tif  difference  which  shuuld  be  readily  recoenijte«L 
The  thifannil*/  a/  tha  hand  which  cns^iueH  from  pnigrcHsive  mui^cular 
fltrf>phy  can  be  distinj^uished  from  that  dne  to  paralysis  of  tb«'  ulnar, 
muscidO'SpJnd  or  median  nerves  by  the  followint^  points  :  (1)  the  irroap^ 
of  muscles  attacked  are  not  sufi|>lied  by  one  nerve,  as  a  nile.  Imt  often 
by  several;  (2)  the  thenar  eniinetice  is  usually  attacked  first,  then  the 
hvfiothenar  eminence, and  finally  the  interoHHei  muscles;  (3)  the  muiM:!U^ 
of  thi.^  arm  and  shoulder  are  liable  to  Ite  attacked  simultaneously  with 
those  of  the  hand;  (4)  a  microscopical  exarainatinn  of  the  tnuf^cl^ 
affected  reveals  extensive  fatty  cbanjjes;  (5)  the  so-ealletl  **bir<|-elaw 
liand  *'  IS  produced,  which  differs  from  that  of  any  post-paral^^le 
deformity. 
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TUt*  reader  it*  retVrrrU  to  pnge  I5fi  for  iiilWniiatJou  as  to  Mlbir  rMnu-* 
"of  hjiiKi-distorLiou  »>r  tla'  varii'ticH  of  i*jirnlvsis  exhihitod  in   lijr  haml. 

From  poliomj/eiiiis  (mliill  vntieU  ,i,  this  tliscusu  is  distirjguisiiod   by 

the  Tact  ihrtt  uo  pjinii^siti  prertak*s  tlir  jiirHjiliy.     TLit*  vviistirjg  iDimclen 

Lft'i^pond  to  farivdaistn  jls  Jnii;^  as  ?i  tiliiv  ri'iitMins  luuilli^fted.      We  do  not 

llizive  tbo  tV*brile  stage  uor  tliu  ♦^ulvmiic  '"  rmt'tion  of  di^iienc ration/'  \mlU 

[>r    which  are   characteristic   of   poliomyi^itif*.     The    dt'lorinity  of  the 

band  luav  be  identical  in  both  dittca^e^.     For  thut  reason  tljt-  Instorv  of 
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the  case  is  very  ini|iortant.  jn-ovidcd  the  |niticiit  had  not  Tx*en  se«ni  iiiiiil 
the  hand-deformity  U'cnme  well  marked. 

From  awifidrufihtr  Intt'ral  f^rh^ruHis^  the  diiiirnt^siH  mav  be  made  by 
pouitH  nbenily  |jfiven  on  |)ai!e  378. 

From  lfiafi*jutiitonin(j,  tliis  lit^ent^e  i^  to  be  told  by  the  fact  tLat  the 
extenHor  miKstdes  of  the  vvrist  and  lln^rers  are  invariably  paralyzed  by 
l«*ad,  rauHing  the  ao-ealled  ''dr<j[)-wriHt/'  Furthermore,  the  l>bie-line 
abont  the  gums,  the  existen<*e  of  iittat^kw  of  leatl-eolie,  the  nairked 
dei'rease  in  the  electro-museuhir  contractility,  tuid  the  history  of 
pxpo!*urc  to  lefuL  would  Ite  wanting  in  a  patient  alfeeted  with  progressive 
iiiimrnlar  atrophy. 


rogrenHi  u* 
incuKt  in  ftHiJ^iikTinir  tlilM  ruiv  rnuiinioii  us  uiii*  ol*  the  manife^t^tiurii  ot 
a  comliliou  rioselv   tillicti   tu  progrfHsivt*  uuisiMiUir  atropliv,      Hi^iiee  i'  i 
miiy  he  well  to  itVL'ntioii  it  in  thti  name  coiniectioii,  l>eron*  the  itulirntimi'*^ 
for  tn*:itnieiit  tif  llie  more  eommou  niHltulv  is  eoii!*iclered. 

It  is  itiure  (Hinimtui  in  (eiiuiles  tluui  in  intiles,  It^  CiinH<*«  nn,^  *  ''*' 
unknowij.  It  arfeetsailiilts.  Tlie  pathological  lesion  wliirh  is  aa^ocialiHli*'''^^*^ 
Willi  atru(»l:Ho  ehnirjer*  in  iIk*  fai-ijil.  palntine.aiid  lingual  uiuselea  »eeni  tr:^  ^^'^^^ 
Ik*  a  ilegeneration  oT  some  of  the  cells  wUieh  eunstiliile  the  vjiriiill;!^^  ^''^ 
nnelet  of  the  medulla. 

here  shuw  the  elfectfi  produced  in  a  remark-'- 
:d>le  ease  of  facial  hetni atrophy.  The-^ 
lace*  tonsriie,  nnd  pnlate  shc»w  atrophic^ 
clum^u^i  upon  the  ^auie  side. 


Fic.  ni  ^HimiATftctMrv  ot  ToMOcm  aha  Paiat 


Tlu'  left  t^ide  of  the  face  18  gene- 
ral I  v  attacked,     Whv  thii*  l»  so  [  am 

Fig.   IIO.—lfKttiATttorN^'  nf   riiii   Fai  it  *  *  ,     ^ 

(From  a  phMUitsnip^^i )  nnahle   tf»  explain  h;ii ml iM'tt>riJy   to  my 

own  inind.  It  i^  nnt  an  nn\-iiryinj( 
rule,  however,  sinee  ovtrr  a  dozen  ca^-s  have  l^'^'n  munli'd  whi*!*-  tin* 
right  Hide  waa  in  vol  veil. 

It  is  to  be  diairntJMiMl  fnun  l^ieial  ] rsiridy sik  hy  it^  iiuulnal  uns4.'t,  Uji 
progressive  elianu'ti^r,  ynhnfMind  ele«'ti'o-mu«cnlar  ivaetionH.  unci  thv 
incnrahility  a{'  the  ntfeetiotL 

Prognosis. — PnigresHiA-e  mnseidar  aircn)hy  is,  as  a  rule,  int^iir  t'  * 
It  may  run   ii:n  exMirne  very  slowly  in  Home  c»ar*es,  anil  apparently  riMr 
sUitionary  for  long  periodft  of  time,  hnt  thrre  i»  little,  if  any,  lio|ie  of 
permsinently  arreHiing  it^  development.     i'om[*lt'te  reeovcry  i?*  extr%'inely 
rare.     The  i1isea^ie  Ui^uallv  rnn^  it8  eunr'^e  in  idimtt  tivQ  y4?»rj»t aith 
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it  inaj'^  last  iiuit*rinilt'lv.     Wln/n  a  \\*'ll-iiiMi'kuii  liereditary  predi»p(»witinii 

to  tlie  disensc*  is  |*rt*st*iit,  tJiu  progiioK)!*  is  |inrtiinilurly  <:ruve.  This 
•  flisense   may   cjiiise  tleittU   by   nttnt'kiii^  tin*   imiscU/s  of  degliiiitioii  or 

respimtiott,  himI  also  bj  exciting  fatal  complicatintis,  such,  for  t^xnuiple, 
I  as  brniichUis,  piieiiiiHinhi,  puhiiornirv  t'on*fesiiuii,  I'lc. 

Treatment. — Among  11k*  various  rvrnt'tlial  u^i-uts  i-niployed  in  the 
I  treatment  of  thie>  ilidcast;  may  Ik*  myittiourd  the  foliowriig:  ^olvaiuKm, 

fanMhusui,frunklinisni,  the  .nctiial  ouuttTV.  |>lin^]>honis.  arsenic,  mansagef 

iiiUtiftioiiH,  warm  luiths  at  tiiv  nalunil  sjiHijuh,  and  tonics. 

In  ejuphiyiu^  tdt-ctricity,  it  is  advisable  to  uKr  ji  slronsr  gnlvantc 
[rurrent  or  static  sparks  to  the  spine,  and  to  treat  the  atrophied  muscles 
I  with  the  fanuhiic  or  **tutic  current,  or  with  altrrnating  upplicittionB  of 

the  three.  The  polar  iiietho*!  (p,  1811)  in  eomiiuinly  eniiih»\ed  incase  the 
Upine  is  to  Ik?  stimulated  by  galvanism,  the  nciitnd  p<»iiit  hein^  placet! 
I  at  tlic  nape  of  the  neck  or  over  the  Ktenium,     Each  application  slioiiM 

not  exceed   ten   minutcH.     They  slioidd   not  l>c  given  ollcner  than  on 

alteruate  du^s.  The  sceondary  or  indiieed  current  i»  prcft^rable  tt»  the 
I  primary  when  tlie  muf^clcH  are  being  stimnhited  by  farndnism.  The 
lintt'rrnt>tionH  should  \h-  slow,  and  tJie  current  strrm*:  *nongh  to  throw 
Ifaeb   muscle   into   firm   contnictious.     If  the  induced  current   Jails  to 

Jtrodure  contractions,  then  employ  tin*  galvanic  or  static  current.  I 
[hnvc  fieen  very  marked  benefil  follow  n  judicious  use  of  eleetricity  in 
[IheHe  cases,  but  1  cani^ot  say  that  I  have  ever  seen  a  vhhv  wln/re  1 
flieUeved  a  i>crfect  recovery  took  place.  Many  cases  of  reporti-d  etircB 
I  liave»  in  my  opinion,  l>een  wron^ily  diagnosed,  or  watched  for  ttnj  short 
[a  ptTiofb     Krror  in  diagnosis,  in  the  case  of  this  serious  nuihidy,  is  rjot 

iiTJcommon  with  general  practitioners,  and  tven  with  some  neurologtHta. 
When  a  history  of  sy(ilulitic  infcition  can  \w  dis(»nvered,  it  is  well 
I  to    put   the    patient   upon    specific   trratment  (according  to   the    rules 
|5»HggeHtrd  on  page  291 ), 

I  usually  advise  nHalerate  exen'isc,  friction  of  the  skin,  massage  of 

the  alrophird  parts,  and  a  highly  nutritious  diet  to  these  patients.    They 

kihould  clothe  their  bodies  wannly  in  silk  or  flannt*ls,  and  avoid  over- 
fiitiguc,     Arsenit',  phosphorus,  eod-liver  oil,  and  the  liitter  toin*c*s^  art* 

often  imru'utcii.    My  experifnce  with  hydropathy  is  limited.    It  is  ehiimed 

Ihat  great  Wnefit  has  be**u  alforde«l  by  it  in  stime  castas  tti'  this  malady. 

The  erapk»yment  of  baths  in  warm  natural-spring  waters  atfonls  relief 
the  pains  and  cramps  in  luany  cases,  and  caaes  of  rejjortiiHl  cures 

bnvt;  V>een  recorded    by  enthusiastic   advocates    of  their   tln'mpeutieal 

►IIU'Hcy, 

The  emplo^^nent  of  static  *^lcctricity  by  thi-  ''dinct'*  or  'Mndinn-t 
fliimrk  "  metbo<lH  to  the  alferted  spinal  segments  nud  to  tin*  atro|ihit'd 
ItluisKdcfiP  has,  in  my  expc^rience,  so  tar  surpassed  galvanism  ami  faradr:isni 
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in  its  beneficial  eftects,  tiiat  I  always  use  it  in  the  treatment  of  thed^ 
oases.     T\ni  machine  employed  for  this  purpose  must,  however,  be  o^ 
considerable  power.     {See  subseqent  pages  which  treat  of  this  theC^^ 
peutical  agent.) 

PSEUDO-HYPERTROPHIC   PARALYSIS. 

This  term  is  applied  to  a  rare  disease  of  childhood  which  ditfe 
from  progressive  muscular  atrophy  in  the  following  respects  : — 

(1)  In  the  fact  that  the  muscles  of  the  lower  limbs  are  primari 
affected  with  atrophic  changes;  (2)  in  that  the  small  muscles  of  the  hun 
are  not  affected  ;  and  (8)  in  the  circumstance  that  some  muscles  becoi 
increased  in  size  when  involved.     It  has  been  named  '*  pseudo-hypertr<  ^     **' 
pliic  paralysis,''  because  the  increase  in  the  size  of  the  affected  muscle^=^  ^^ 
is  not  a  genuine  hypertrophy,  but  ratiier  an  increase  in  the  interstitias  jk  ^^^ 
fibrous  tissue  and  fat  of  the  muscles. 

Morbid  Anatomy. — The  ciuestion  of  the  exact  pathological  change;-^:^  *^ 
which  exist  in  this  form  of  disease  is  not  yet  decided,  ol)servers  ot  ^^-*^^ 
e(iual  note  having  differed  in  their  examinations  of  the  nerve-centres  or  ^l_^*>^ 
patients  so  afflicted.  Some  authors  hold  that  the  disease  is  primarily -^  ^l^' 
one  of  the  mus(rles,  while  others  claim  to  have  established  the  fact  tha-^'^^  ^^ 
the  muscular  changes  are  secondary  to  spinal  lesions.  When  spina^^  ^^ 
changes  exist,  the  motor  and  trophic  cells  of  the  anterior  horns  ar»*"^  -^ 
usually  involved. 

Etiology. — An  hereditary  fendencj/  to  the  disease  on  the  raatenia-^^-  *** 
side  seems  to  be  more  clearly  proven  than  the  exact  pathological  pro^^^""^ 
cesses  which  cause  it.  Boys  are  more  frequently  attacked  than  girls^^^*' 
and  the  changes  in  the  muscles  usually  commence  before  the  tenth  year.    — 

Symptoms. — The    symptoms   of    onset   are   very   gradual,   and    urF- 
characterized    by  a  weakness  of  the   legs  and  a  clumsiness  in    walking?^*  ^^ 
which   is   exhibited    by    tV(M|ucnt    stumbling    and    falls.     Gradually   the^^  *" 
patient  assumes  a  characteristic  attitude  and  gait.     These  will  recjuirea-^^ 
separate  description. 

The  attitude  is  very  peculiar.     In  the  standing  posture  the  back  is    ^ 
thrown  beyond  the  |)r()|)er  position,  so  that  a  vertical  line  drop|x»d   fn>m       ^^-^ 
the   shoulders    fre(iuently   falls   behind    the    sa(Tum.     (Fig.    112.)     This       ^^      . 
antero-posterior  curvatui'c  entirely  disappears,  however,  when  the  |mtient        "O-^^ 
is  in  the  sitting  posture.     The  feet  are  placed  wide  apart  so  as  to  increase 
the  base  of  support.     The   hei^ls  are   usually  drawn    upward  by  a  con-  ^ 

tniction  of  the  tendo-Achilles.  In  the  ell'ort  to  preserve  the  Imlanee,  the 
arms  are  held  at  the  side  with  the  hands  extended,  and  the  slightest 
touch  may  cause  the  patient  to  fall. 

Another  remarkable  feature  of  the  disease  is  the  difficulty  which  is 
experience<l  in  rising  from  the  recumbent,  or  even  the  sitting  posture. 
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The  sulferer  uses  surroundintj:  tilyects  as  a  nR'fins  of  rising,  dniwinji  tbe 

<Mly  upwnrti  l^y  the  hands.     When  unahk*  to  mnrh  such  assiisstanet*  tbe 

^teps  which  are  tnkeii  to  rise  are  thu»  descTib,ed  bv  Gowlts:  *'ir  laid, 

:ir  example,  on  bis  back  upon  the  tloor  and  told  to  rise,  he  would  firMt 

rith  great  dltlieiilty  turn  on  his  face:  be  won  hi  next  eret  on  his  knee^, 

(lii*  bead  being  almost  hL4ween  his  thighs;  from  this  position  he  would 

^riuduallv  extend  himself,  so  that  he  stands  upon  his  feet  and  hands  with 

J I  his*  limbs  extended  :  fnially  he  would  ex  ten*  I  tl»e  hip-joint  by  grasping 

lie  thigh  with  the  hand,  and  pushing  up  the  body,  as    it    were,  by   the 


YFmTKorMn:  PAKAi^v^iii.     tDuchcnnct 


FiC  nSw— R»AR  Vi«w  cr  A-ntTtim  of  P«nuiiO- 
iivritKifii  PHiL  Fakalvsts.     (Duchcmic.) 


This  movement  of  ''eliniliing  u[j  the  thighs/'  as  it  ha^  been 
Drmed,  is  an  indication  of  weakness  in  the  muscles  which  straighten 
lie  knee,  and   also  those  which  extend  the  trunk  upon  the  tbigh,^— the 
kxtensors  of  the  hipjoint      (See  Fig.-^.  52  and  53,) 

The  tjaii  of  these  i^atients  is  associated  with  an  oscillation  of  the 
«Kly  from  side  to  side,  or  a  wacMling  movement.     Tlie  advance  n*ade  at 
neb   step   is   very  small,  and   a   dillieulty   seems   to   be  experienced  in 
Bexing  the  thigh  u|>Dn  the  abdomen. 

The  miifclea  nf  the  ca//  exhibit  early  a  tirmness  nnd  increase  in  f^ixe 
rhich  is  not  proportionate  t«*  tiieir  motor  ftjree, — Jis  tiiat  \^  far  below 
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normal.  Soon  they  become  excessively  developed,  as  do  also  those  of 
the  buttock,  while  the  other  muscles  of  the  leg  commonly  grow  smaller 
from  atrophic  changes. 

The  latissimuii  dorsi  and  the  lower  part  of  the  pectoralis  major 
muscles  exhibit  marked  wasting  in  a  very  large  percentage  of  cases.  In 
some  instances  all  the  striated  muscular  fibres  of  the  body,  including 
even  the  heart,  may  become  atfected. 

The  electric  reactions  of  the  muscles  to  faradaism  arc  markedly 
diminished. 

The  spinal  reflexes  are  diminished  in  the  early  stages,  and,  later  on, 
are  abolished.  The  bladder,  rectum,  and  the  sensory  functions  of  the 
skin  are  not  interfered  with  as  a  rule. 

Diagnosis. — The  diagnosis  of  this  affection  cannot  easily  be  con- 
founded with  that  of  any  other  disease.  A  simple  hypertrophy  of 
muscles,  as  a  result  of  increased  vascular  supply,  could  easily  be  dis- 
tinguished from  it  by  the  aid  of  Duchenne's  trochar  and  a  microscope 
The  symptoms  of  muscular  weakness  and  the  characteristic  gait  and 
attitude  would  be  wanting,  moreover,  in  case  the  muscles  had  undergone 
a  genuine  hypertrophy. 

Prognosis. — Although  cases  of  recovery  have  been  reported,  the 
prognosis  of  this  disease  is  unfavorable.  Life  may,  however,  be  pro- 
longed for  many  jears,  and  death  usually  occurs  as  the  result  of  some 
intercurrent  affection. 

Treatment. — Authorities  agree  in  the  statement  that  electricity 
forms  the  chief  therapeutical  agent  in  the  treatment  of  this  malady. 
Duchenne  employed  the  faradaic  current  in  the  two  cases  of  cure 
reported  by  him.  They  wore  subjected  to  its  influence  from  the  incil>- 
iency  of  the  disease.  Hammond  recommends  the  use  of  galvanism  to 
the  spinal  segments  which  are  related  to  the  muscles  atfected,  and 
faradaism  of  the  muscles  themselves  with  as  strong  a  current  as  the 
patient  can  bear.  Massage  and  the  external  use  of  heat  have  proved 
beneficial.  Strychnin,  phosphorus,  and  iron  may  assist,  on  account  of 
their  tonic  properties,  in  promoting  the  general  vigor.  Static  electricity 
may  be  substituted  for  faradization  of  the  muscles.  It  is  best  applied 
in  the  tV)rni  of  the  *'  spark  ''  and  the  ^'  stJitic-induced "  current.  (See 
subseipient  chapter. ) 

SCLEROSIS   OF    THE   POSTERIOR  COLUMNS. 

(Progressive    Locomotor  Ataxia  —  Tabes  Ihrsalis — Oray   Degeneration 
of  the  Posterior  Columns, 

This  is  an  extremely  common  spinal  affection  of  a  chronic  type.  It 
is  characterized,  when  fully  developc^d,  by  a  difliculty  in  walking,  and,  in 
some  cases,  by  nn  imperfect  use  of  the  upper  extremities,  defects  in  the 
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risQal  apparatus,  aiid  marke<l  (lidturbaiieeB  of  the  sensory  functions  and 
[viftceml  rt'flexeH.   There  iw  no  net  mil  Iosk  of  muHeuhir  power ;  but,  because 
the  muHclei*  of  the  limbis  are  iiuperfeetly  eoordiJiateil,  the  existence  of 
iimivsis  IS  often  erroneously  sunpected. 

Morbid  Anatomy.— The  8]}in:d  lesion  which  is  chanicteristic  of  this 
Itftejii^e  irt  confined  ehiefiy,  but  not  exclusively,  to  the  sensory  columns 
l>l  the  cord.  (See  Fig.  115.)  For  this  reason  we  should  expect  to 
DQCOunter  during   life  well-marked  disturbtinces  of  sensation,  and  tdso 
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F^©,  114— A  DtAcnAWfetArir  Rbtrbsimtatiom  or  thb  Lksion  of  TMESrNaiTivm  Tmact* 
r^"  -  *''"■  ■"'  •  -  -  vr  TMK  Right  Sidk,  to  tiik  Extext  oi'  the  Colprbd 
Sr  ;\c  traciK  of  CDrrespotidin^  h«ight<  a-*^  well  as  thusc  earning 

ff  :.  are  interrupted.     Ufl  the  right  »lde  only  ih»*c  art  intcr- 

fiij  ivij  niMiM  tiMirt  iv  ijit:  Ljui-  i  futn  1  to  3,     Nuijibcr*  0  lo  6  feprctcut  tHc  BCDsiti  vc  I  fuct*  of 
iherigbi  tide,  entering  with  ihe  po«terior  roots;  (^  to  fi'  ihestuiteon  the  lea  ftidc. 


Sjjcoordination  of  movement.     The  clinical  history  of  this  disease  fully 
Sustains  such  conclusion. 

To  the  naked  eye  the  sjjinal  cord  may,  in  exceptional  cases,  appear 

lormal,  although    the    microscope   raay    reveal    marked    pathological 

As  a  rule,  the   posterior  part  of  the  cord   is  more  or  less 

(  and  somewhat  narrower  than  normal.     The  ronsisteney  of  this 

urt  of  the  cord  is  usually  increased.     The  pia  is  generally  more  or  less 

Ihickened  and  opaque  over  the  posterior  columns  of  the  cord.     It  may 

H&o   be    pigmented   and  adherent    both   tu  tlie  eord    itself  and   to  the 
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A  plexiform  uot'Wi>rk  with  liie  kusral  »[4aAl  vcescU,  which  confitituto  the fcoarcd  of  notntt^ 
Hupply  upon  tiic  anterior  ftiirfivce  of  tht>  curd  Iruui  ibis  point  to  lU  termtnaliou.     On  l^ 
posterior  surface  of  the  corj  the  posterior  spiUDil  artery,  arismg  at  ue^tly  ih<?  «a-Tic  foi: 
Je*centlH  ;i^  n.  distinct  ves&ol.  u.tt  far  aa  iht*  second  lumbar  vertebrd.,  aa4  theu  divi«l<i«  ifi^ 
uamcrou8  braucbes  to  t^i©  Cauda  equina, 

Fron*  this  lirrangemeni  \l  ia  quite  apparent  that  iho  nutritive  auppty  of  ih 
inicrnal  and  p08t«ro  lateral  coluninB  is  directly  from  thia  fioatenor  gpiual  artci  v 
aniwrior  and  lateral  column*  have  a  more  general  nutritive  supply. 

Phy«ioloj5y  t*?a«'he9  that  with  a  high  Uitrnon  and  mcreiMied  rapidity     -  -^.'   - 

currenl,  nutrition  i»  diniiniMbed;  but  with  a  moderate  or  low  arterial  t«n«ioa  m  Ur|tt^^^ 
volume  of  blood  comes  in  contact  with  the  ti4*utis>  and  a  longer  p«ruHl  o<  cura  id  which  *• 
is  m  contact  With  the  tissues.     By  tlaa  altcTiialion  m  the  nutnUve  supply  tht*  variuit-^ 
changes  are  comitensatetl  for,  and   a    normal  standard   ta   maintamwl.  ""^ 

any   reason,  we   hav«  tbifl   dUaiation   unduly    prolonged,   and   the   incr' 
supply  constantly  above  normal,  we  arc  apt  to  have  a  developuu  ni  of  new  ♦'.mnective—  ' 
tinflue  cells  and   basement  «ub«tanc«8  (too  often   called  an  intiammationj,  witliout  Ui*'^' 
I  induction  of  *prum,  fibrin,  or  pua,  bat  with  the  development  of  new  hisliiiogicifcJ  cdemcDtt     - 

Witli  those  anatomical  and  physiological  iivct*  clearly  m  mind,  we  are  m  a  poniuon  to     ' 
Btudy  tbe  vascnlar  rhangtv^  \n  lotomofor  ataxia,  and  possibly  to  explain  tlje  reiwoD  for  th* 
major  part  of  the  lc«ion  being  located  in  tbe  possienor  or  f^oiitefo  Ut«ml  coluntiM;  »li«lii« 
more  or  letw  gent^ral  8clerr*»t8  m  the  superior  jKJttion,  and  throughout  the  curd  ai  Uie 
diaeaj^e  advance(^. 

None  aeem  to  deny  the  common  if  not  univergal  va,vnlar  changes  in  tbi«  aS«ctioxi*  In 
Coruil  and  Ranvier^a  " Pathol ogicikl  History,"  llie  following  Mtatornent  ts  mad*-  ** A 
pecmluiriiy  of  these  acleroses  consist  in  a  thickening  of  the  walU  of  the  cApillftric*  tmA 
small  veseek"  Bat  thus  far  no  one  of  not«  ap]>ear3  to  have  attachvtl  any  ffp«a«) 
importance  to  the^e  vascular  changes  as  a  causative  a|E;ent  in  produetng  tlna  diseaM^,  or  4* 
an  explaiiHtion  for  the  locali^tion  of  the  lesion  in  tbe  postero-external  ami  pceiCfO» 
internal  coluranp  of  the  eptnal  cord 

The  following  anatomical  conditions  have  been  found  in  all  Ihe  cnim  ^^iunlnod  by 
mt;.  In  some  of  tlie  ca^np  examined  the  history  was  of  «hort  durajmn,  while  m  oih^m  iht 
disease  had  existed  front  eight  I  >  ten  years.  There  wm  a  roarkiMl  thickening  of  tkt 
pia-mat^r  of  the  cord,  which  is  well  illustrated  in  the  drawing  which  wsw  kmdly  road#  for 
m©  by  Dr.  George  G.  Van  Schatck  This  thickened  mfembrane  wu*  oft^n  firmly  a*iH*r«il 
to  the  spinal  cord,  especially  at  the  sclerotic  ssone,  and  occasionally  also  to  the  dura  ftiat«r 

The  vascular  changes  in  all  the  cases  examined  hy  me  constitut*^  ihe  fir»t  and  c»fwt 
apparent  lesion.     It  wiw  in  the  form  of  a  peculiar  or  hyaline  ilurk*'ning  of  tFi**  wmll*  f>f 
tbe  smaller  arteries  and  arterioles      In  some  instances  this  caused  a  marked  thh 
the  wall  with  an  increased  lumen,  while  in  others  a  marked  decrease  in  the  i> 
found. 

A  noticeable  feature  in  all  the  casos  examined  was  the  markefl  change!?  m  th« 
jioaterior  spinal  art«ry.  It  was  found  in  every  instance  to  have  ito  coat*  thicVenAd  and 
Its  lumen  expanded.  On  tb<?  other  hand,  the  ve.«wlH  of  the  anT^rior  porlioD  of  ill* 
meumges  were  thickened  and  their  lumen  contracted.  [Theae  viu^^ular  thauges  «r«  wait 
illufilrnted  in  the  accompanying  drawing     (Fig   H'*^)- — Ant  hob's  Notr] 

Wlien  the  arterioles  are  thickened  in  this  way  they  undoubtedly  Iom  their  p(mrr  M 
roniract  and  expand  to  meet  the  varying  rhanges  of  nulore,  and  iIjus  to  rfgnbt 
nutritive  supply  to  be  distributed  to  the  vanouii  parts  and  organs  of  \}\e  body.     In 
particular  lesion  the  poift*rior  spinal  artery  being  thit^kened  and  its  lumen  rx]iAnd»4. 
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mt. Mjmx^i^tfiiy  ik\»  condition  trsuiu  in  n  Iiy{>Gmatrit>on,  tho  developuieut  of  new  connective 
^^*^^^  iX^rpUHcles,  anil  new  biM«uiittut  »<ub«lauce.     According  to  the  l»w  of  all  newly  forraed 
^^■^csclivtj    tissue,    coatraction    follows    and    liuis    cinm*  u   c4:>mpr«B8ioQ-alruphy.    and 
iilta.tnjatcly  a  diH^kpi^aruncc^  of  Lbe  nervv  tihrttt*  in  ilie  hclcn^tsc  jtane^ 

Owing  to  the  irregular  thickening  and  dilatation  of  the  |>oat«rior  spinal  artery  and 
'^**  ■*i^nall  bmnches  (^(r^pecially  the  lailt-r).  wti  1au<]  in  mnrat*  the  8<'U'rt*ti4'  tnuiditiou  nioi«t 
tn^z-lccd  in  the  po«iernir  ex^emul  columns;  m  others,  in  the  posterior  tnttTnal  or  the 
c*c»lti.»jci.iii  of  GoU.  in  liwt,  in  tht!  same  cord,  the  li^ion  miiy  be  iklso  ol)eorv«d  niosi 
iLi^urlc.^  m  one  coluiun  ai  one  part,  and  in  another  column  at  another  part ,  but  tn  all  ca*i'* 
•-^^»  V«!fe«eb  iiuui»dnil«ly  supplying  tlu^  sclerotic  itatch  are  invariably  foand  tljickentni  an-l 
*!■  I^i.er«i,  whik  in  the  isnalTected  portions  they  aie  thickt^nt^d  and  contracted,  or  nearly 
nc»*"i3ti«al  m  appt^arancb- 

X  i»  the  cord  fnmi  which  ihiM  drawing  Wiu*  made  tijf*  :icI«?rosiB  in  the  inferior  lumbar 
'^^^^i^^^^iA  wiMi  m  the  posterior  external  column*;  but  liigher  up  in  tlie  cord  it  was  d»8tin*Hly 
ttx     1^1^^  t:oluaui»  of  Goll,  oa  repite^ented  lo  the  drawing. 

^a%A  theit;  IB  an  mcreaae^i  rather  thim  a  de<  rtia&ed  notritive  supply,  tliere  is  no  primary 
^" **  "^ g^  III  the  ganglion  cells  in  ataxia.  They  only  »«uffpr  whenever  the  new  formed  con- 
'*^'^^^*v*^  tissue  becomes  sufliciemly  abundant  lo  eau»».^  a  ronipression  of  the  ceWn,  Wht^n 
*^***    »l-ft^e  u  reaclifM),  t^onie  of  tljo  cells  may  bo  found  in  a  ^tate  of  atrophic  degeneratinn 

-A.t  the  anterior  and  lateral  [Mirtions  of  the  cord  (thi*  vaKtular  Fupf^ly  being  in  tb^^ 
^^i^.B.<»x^a  mare  general)  the  increase  in  new-formetl  or  sclerotic  tissue  is  more  surely 
*^*  •|>e*i,  farming  either  a  general  or  patchy  aclefouin,  whirh  is  never  confined  lo  a 

~  ot  Gulumn. 

T^  lbe  medulla  oblongata  this  general  silerosiii  is  apt  to  be  fouml  throughout  tlie 
t  iowi.  Taking  thie  view  of  ite  development.  w«  may  »ay  thai  the  disease  i*  cauaed  by 
^^'Ogidi  vascular  rhanges.  In  my  opinion,  the^e  are  primarily  dae  to  Byphilis  m  &  majority 
**^  ^>i«>  rosea,  if  not  in  all  I  believe  that  the  disea^^e  is  n on  inflammatory,  but  one  due  to 
^  T*^-^lonRfid  and  increa^^Hl  nutritive  supply.  Finally,  it  la  generally  con<  eded  that  the 
^K«%.»^^^^  in  the  nervM-fibrefe  and  ganglion  cells  are  secondary,  and  the  reaull  of  simple 

Tlie  in.*idion»  development  and  alow  progress  of  ihi»  dma^  argues  (Strongly  against. 
^^^  l^^ion  b^'tng  inaammatory  in  the  generally  accepted  i^m&  of  acute  va^ular  cbangea, 
'^w^^'ti^    ^n  exudation  of  (he  liquor  Banguinia,  and  a  migration  of  tlie  blood-corj*u8cle«. 

Etiology,— This  disease  may  be  congenital  or  acquired.     I  f  iH-ciinred, 

^^      ^n:>^y  tbilow  tranmHtisins  of  the  ^pine,  exposure  to  cold  or  dnmi>neft8, 

^^^3^1^1-11  excesses,  syphilis,  and  some*  acute    IdoMiUHseases.     WUtni    coti- 

«^«^»^lt^aljt  is  comiTioiily  assoeifited  with  a  syphilitic  diatbesis,  althouirli 

^^^     »>tM^eMi^arny  dependent  upon  it. 

The  question  whether  syphilis  ran  nriTin  not  be  included  among  the 

^^^<^*lci^cal  factors  of  this  disease  is  still  an  open  one.     There  can  U'  no 

*}'^^^tion  retrardin*:  the  statement  that  ilii»  disease  is  often  encountered 

^^     l>ntient8  who  give  a  poHitive  history  of  syphilitic  infection ;  but  this 

^^<it,    cjocs  not  in  itself  prove  that  the  ataxia  is  a  result  of  the  acquired 

^>*l*liilis.     The  eoexisti»nce  of  the  two  conditions  may  be  a  mere  coinci- 

'^^Uee.     Those  who  condiat  the  idea  that  a  syphilitic  origin  of  ataxia  is 

^'^'^i'  present,  advance  the  following  grounds  for  their  beHef:  (1)  that  the 

^^^ordii  from  which  stHtislics  that  stqiport  the  opposing  view  are  drawn 
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are  very  unreliable  and  often  worthless  ;  (2)  that  tbe  statistics  of  atax  J^si* 
publisiied  by  different  compilers  show  a  percentage  of  previous  syphil  -M^  Us 
that  fluctuates  between  4  per  cent,  and  90  per  cent,  of  the  collected  castas  ^3es 
(extremes  which  cannot  be  reconciled);  (3)  that  syphilitic  lesions  cz^of 
nerve-centres  do  not  tend  to  follow  definite  nerve-tracts  (systemat'  :^ft\(.' 
lesions),  and  that  tbe  opposing  view  is  in  opposition  to  all  cstablisbt£=^^  wl 
pathological  data  relating  to  syphilis. 

On  the  other  hand,  it  is  urged  :  (1)  that  late  statistics  (from  wliic-^  t**» 
all  elements  of  error  have  been  carefully  expunge<l)  show  a  percenta^^^^  r*-* 
of  syphilis  too  large  to  be  classed  as  a  mere  coincidence;' (2)  tbi^  ^^^^ 
specific  treatment  often  relieves  the  ataxic  symptoms  to  a  marke*:^^  -^^ 
degree;  and  (3)  that  our  knowledge  of  syphilitic  processes  in  the  nerv^^'-^^'^ 
centres  is  as  yet  imperfect. 

Personally,  1  am  rather  inclined  to  exclude  tbe  recognition  of  atnx5  :>^^* 
as  a  syphilitic  disease,  per  aCy  in  any  case.     1   have  never  seen  a  curx  *  ^*^ 
follow  the  most  active  anti-syphilitic  treatment.     I  am,  however,  o|>en  i.^        ^" 
conviction  when  the  disputed  points  regarding  it  are  involved  in  lesi**  "^j^^'^ 
obscurity  than  1  think  they  are  at  the  present  time. 

This   disease    is  more   common  among  males  than  females.     It  i  5  ** 

usually  encountered  during  middle  life.     It  is  very  rare  during  chihlho^KE-^-*  ■    ' 
and  after  the  fiftieth  yi?ar. 

Acute  Infectious  diseases  are  sometimes  followed  by  the  typica  ^^'•-^*^* 
spinal  changes  observed  in  this  condition.  It  is  claimed  that  ataxia  mavi^-^*  **^ 
also  occur  as  a  result  of  chronic  ergot-poisoning. 

Heredity  can  unipiestionably  be  shown  to  exist  in  certain  cases.  Iii  •  ■- 
one  family  i'ighteeii  casus  of  well-marked  ataxia  were  observed,  acconl-  ^  ^' 
ing  to  Carre.  ^ 

Progressive  paralysis  of  the  insime  is  not  infreiiuently  accompanie<l  5  ^'^'^ 
or  preceded  by  tin;  svin|)t(»iiis  of  this  disease. 

Symptoms. — The  syniptoms  of  this  chronic  disease*  extend  over  so 
long  a  period  of  time  (live  to  thirty  years)  that  they  have  been  com- 
monly divided  into  three  stages,  viz.,  those  of  invasion,  incoordination, 
and  the  stage  of  coini)lications. 

The  STAGE  OF  INVASION  is  characterized  by  the  following  sensory 
phenomena:  (1)  i)ains  of  a  ])eculiar  character,  which  will  lie  deserilKMJ 
later:  {'2)  hy])era'stlh'sia  of  the  skin;  (8)  aniesthesia  of  the  skin;  (4) 
retarded  conduction  of  sciisntioii;  and  (5)  peculiar  subjective  sensations 
in  the  |)arts  associated  with  the  alfccte<l  spinal  segments.  These  art* 
eoinnionly  observed  in  the  lower  extremities,  because  the  sclerosis  is 
confined,  as  a  rule,  to  the  dorsal  and  lumbar  regions  of  the  cord.  If  the 
disease  has  progressed  to  the  cervical  rciricni,  the  upper  extremities  will 

*I   (juoto  from  my  work  nu   "Suririoal  Diairm^is"  the  ])arairrapb6  relative  to  the 
Hymptoms  ol"  tlii,'^  «lls«'a.'»«'.  8iil>.i«tt  tn  fstmw  >lii:lit  vhuuires. 
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imilarly  ftlFecttKU  and  in  atklition  the  piijiils  will  be  contmeted  and 

ftvil  to  respond  to  Hglit.     (P.  1:^0.) 

hi  iiddition  to  tbe  stHisory  |>lieiioija'im  dv- 
[Bcnbtnl,    the    ^jnnal    rejlciretf    (fHpecially    tlir 

]t;iU4)iL  reflex  ur  knee-jerk)  will  u«  a  rule  be 
,  diminbhetl  or  aboli^heil. 

The  pains  of  Ihi^  disease  arc  tu    l>e  dif- 

forentiated  chiefly  from  those  of  rheiUiiHtism 
tand  neuralgia.  They  are  pathognomonic  of  the 
prtit  &nd  second  stages  of  ataxia,  and  may 
Ipersist  even  in  the  third.  They  are  iK'.Ht 
[dei^eribed  as  *'  lightning  pain^,"  wliieh  are  of  a 
k»labbing   or   boring   character   antJ   extremely 

severe.  They  are  paroxysmal  »tnd  of  momentary 
[dtiratioti.     Some  patients  compjire  tlieni  to  an 

electrie  shoek,  whieh  gives  n  sensatitJn  as  if  a 

knife  were  run  into  the  nmscles  or  a  joint, 
|Vnlike  the  pains  of  rhenniatism,  with   whieh 

they  are  often  eonf<Junded,  they  attack  eirenm- 

Beril>ed  artras  whieh  are  UHually  between  joints, 

und  sncces»ive  paroxysms  seldom  oecur  in  the 

ianie  ftj>ot.  After  the  attack  of  pain  ba^  sn li- 
dded* the  skin  over  the  seat  of  pina  is  extremely 
aiaitive  to  the  touch.  They  differ  from  the 
lins  of  nenmliiiH  in  that  they  dt»  not  follow 

the   eounie   of   individual    nerve-trnnkti ;    they 

dre  nijt  asuocinted  with  the  so-<mlled  *'  puneta 

Joloro8a*'or  points  of  sensitiveness  to  pressure 
[aloikg  the  course  of  the  atfected  nerve,  as  is 
lie  case  with  neuralgia ;  they  do  not  radiate  in 
llhe  enperflcial  area  of  distribution  of  any  si>ecial 
|j»erve-trunk ;  they  are  not  conmiouly  referrt-d  to 

the  akin,  but  to  the  deeper  stmetures.  Fimilly, 
llliey  are  most  frequently  confined  to  th**  lower 
lexlremities  or  to  the  pelvic  organs, — chiefly  the 
iMadder  and  rt'ctum. 

These  lightninir  pains  nre  so  severe  and 
Icon^tnTit  in  some  instances  as  to  induce  suicide; 
[while  in  less  severe  cases  the  paroxysms  are 
n  a  frequent  and  easily  controlled  by  anodynes. 

They  may  atfect  the  %tonnieh  and  Ik*  mistaken 

for  those  of  dyspe|)sia ;  or  tfie  rectum,  and  Ik*  confounded  witli  lueraor 
'  lal  dihease  :  or  the  Ijladder,  luid  suiiirest  the   tJOHsihle  existence  nf  j 
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calculus  or  cancer  of  the  bladder.  As  the  paroxysms  of  |miii  in  some 
cases  not  infrequently  occur  at  long  intervals  for  months  or  years  before 
the  evidences  of  incoordination  of  movement  appear,  it  is  common  for 
the  specialist  to  meet  with  these  patients  after  an  incorrect  diagnosis 
(usually  of  rheumatism  or  neuralgia)  has  resulted  in  a  long-continued 
and  ineffectual  course  of  medication  on  the  part  of  many  medical 
advisers. 

thjjyeraeHthesia  of  the  skin  (especially  at  the  seat  of  pain  after  the 
paroxysm  has  passed  away)  is  commonly  met  with  in  these  cases.  Lii^e 
the  pain,  this  increased  sensitiveness  is  fugitive. 

Ansesthesia  of  the  skin  to  the  sense  of  touch,  i)ain,  or  tem|)enitun', 
is  more  or  less  completely  developed  as  the  disease  progresses.  These 
patients  often  experienced,  as  a  result  of  this  anaesthesia,  subjective 
feelings  which  are  peculiar;  for  example,  as  if  the  feet  were  cold  or 
numb  ;  or  again,  as  if  the  patient  was  standing  upon  feathers  or  wool,  or 
a  pebble  was  in  the  shoe. 

Delaijed  Conduction  of'  Sensati(f/i. — Wiien  tiie  sclerosis  of  Bunlaehs 
colunui  has  progressed  to  an  extent  sullicient  to  interfere  with,  hut  not 
arrest,  the  conduction  of  sensation  to  the  brain  through  the  spinal  conl. 
a  symptom  is  produced  which  is  of  great  clinical  value,  viz.,  the  ocenr- 
rence  of  a  perceptible  interval  of  time  between  the  infliction  of  a  wound 
(a  pin-thrust,  for  example)  or  a  simple  tactile  impulse  and  its  perception 
by  the  patient.  In  making  this  test,  it  is  well  to  have  the  patient  close 
the  eyes  so  as  to  obviate  all  danger  of  seeing  the  test  applied.  I  have 
met  with  one  case  where  the  interval  was  ten  seconds,  and  a  much 
lon^MT  interval  than  that  has  been  recorded. 

The  STAUK  OF   IN.(KUU)INATIO\    OF    MlSCrLAR    MOVEMENTS  folloWS  aftlT 

a  lapse  of  time,  which  varii's  between  the  extreme  limits  of  a  few  months 
and  many  years,  incoordination  is  usually  first  exhibited  in  the  irait. 
bi'cause  the  lesion  is  conlined  primarily  to  the  dorsal  and  lumbar  reLn**"'* 
of  the  cord  in  the  great  majority  of  eases.  When  the  cervical  rejiion 
becomes  involved,  the  upper  extremities  also  exhibit  a  marked  impair- 
ment of  coonlinatiMl  movements, — as  manifested,  for  example,  in  tin* 
ellorts  to  button  and  unbutton  the  clothing,  to  carry  the  hand  with 
accuracy  and  rapidity  to  designated  parts  of  the  face  or  body  when 
the  eyes  are  clo-;e(l.  jnid  in  writing  letters  with  continuous  curves. 

The  (jait  of  ataxic  patients  (although  w.alking  is  extremely  ditlicuU 
in  some  cases)  is  not  that  of  i)aralysis.  The  two  should  not  be  con- 
founded with  ea<'li  ()ther.  In  this  disease,  the  motor  power  of  any  imii- 
vidual  muscle  is  not  impaired,  nor  do  the  limbs  usually  show  any  luck 
of  development.  It  is  only  when  some  act  is  demanded  which  involves 
a  coordination  of  muscular  movement,  or,  in  other  words,  where  several 
UHiscles    must    be  em])loyed   in  some  special  order,  that    the    ditlicultv 
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fceeoiDes   mauifest.     Too   much   t'lnpliai^is   vim    not    Lie   UM    n\nn\    tlil^ 
clistitietloEi  between  incoiinliimtiun  hikI  a  loss  of  umsculur  powei. 

Among  the  early  Bympioms  uf  iiicuurdinjitiou  which  the  [>Mtieut  ex- 
§ierieiices  may  be  mentioned  a  diHiciilly  in  performing  feats  of  loeomotion 
^wben  sudileTdy  called  for,  as  in  hastily  croasLng  a  street,  dinibin^'  a  tliirht 
<5f  steps,  or  washing  the  face  with  the  eyes  elowed*  Tjuler  sin^h  circnnj- 
^^tnnces  a  sense  of  in«eenrity  first  dawns  u|iMn  the  (mtient  and  cause» 
liim  to  avoid  sneh  acts.     Gnuluallv  he  llnd*^  it  iiecesKarv  to  ?itand  with 
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rio-  UT.— ExTKxsiVB  Joi]fT<iiAiiiOB3  In  CoHtiiscnoN  WITH  LoccjwoTOK  Ataxia.     {t!harc<ji. ) 

^  lie  feet  aimrt  to  increiiBe  his  base  of  sujiport ;  to  keep  his  eyo^  upon  the 
^^roiuid  when  w^alliing,  so  as  to  nse  the  visiml  sen^e  in  directing  his 
^■*3i>vejn(*nt."^.  and  to  employ  canes  to  aid  hhn  in  preserving  his  balance, 
^^uch  |»at!entd  have  great  difllcnlty  from  the  first  in  idaeiuir  the  feet  upon 
*^ni5ill  objects,  a8  in  uumnting  into  a  4«a<hMe  by  means  of  tlie  wtirrnp* 
^^ limbing  hiddere,  or  in  getting  upon  u  chair  to  rcnch  some  object. 

When  incoordination  becomes  still  more  impaired,  the  patient  walks 
^lowly  and  witli  great  deliberation.  The  feet  nmy  be  suddenly  jerked 
^^Utward^the  heel  generally  i^trikes  the  ground  liefure  the  soJe  of  the  foot, 
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causing  the  peculiar  **  stumping  gait;''  and  sometimes  the  movements 
of  the  legs  are  so  unexpected  that  the  patient  falls  to  tiie  ground. 

When  the  upper  extremities   become  similarly  involved,  the  hand 
cannot   be    rapidly  carried  to  designated  portions  of  the  body,  such, 
for  example,  as  the  nose,  mouth,  ear,  shoulder,  etc.,  when  the  patient 
is  instructed  to  do  so,  with  the  usual  accuracy,  provided  that  the  ey 
are  closed.     The  clothing  is  buttoned  and  unbuttoned  with  great  dirt^ 
cultv.     When  the  patient  is  asked  to  convey  a  glass  of  water  to  the  lip^^ 
it  is  raised  to  the  proper  level,  held  there  for  an  instant  with  the  eyiL^is 
fixed    upon  it,   and    then    darted    suddenly   toward    the   mouth.      Tlie 
handwriting   becomes    niarkedly  altered   (especially  when  the  eyes  are 
closed),  because  all   continuous  curves   are  made  with  less   ease  than 
straight  lines,  if  not  too  long. 

The  pupils  fre([uently  show  the  })reter natural  contraction  which 
indicates  tiiat  the  cilio-spinal  centre  is  implicated;  and  Wxey  also  fail  to 
properly  resf,ond  to  /tV//j/,  although  they  do  move  when  vision  is  adjusted 
for  a  proper  focus  upon  objects  in  proportion  to  the  distance  of  the 
object  from  the  eye,  when  within  a  space  of  less  than  twenty  feet 
This  condition  constitutes  the  so-called  **  Argyll  Robertson  s  pupil' 
The  tests  for  it  have  been  already  described.     (P.  120.) 

The  various  tests  employed  to  determine  the  ability  of  any  given 
subject  to  coiiniiniite  the  muscles  have  been  quite  fully  described  in  a 
preceding  cliiiptiT.     (P.  179.) 

lu  riire  cases,  the  loss  of  coordination  affects  the  muscles  wliieW 
move  the  spine. 

The  >7>///r//  /-/'//f./rx  are  greatly  altered  in  this  disease,  and  form  a  ^^ 
importnnt  t*:ict<)i'  in  the  diairnosis.  The-kne(»-jerk  is  usually  abolishe*!  i"»- ^ 
MH  enrly  staiie.  Tickling  the  soles  of  the  feet  lienerally  fails  to  elicit  tli*-' 
S(>-e:iUed  *'  phmtnr  retlex." 

In  the  LAST  STACJK,  that  of  roMPLRWTiONs,  the  bladder,  rectum,  sexiin  » 
orirans,  eyes,  hones  and  joints,  skin  and  stomach,  are  liable  to  give  ih<)»'*'* 
or  less  eonstiint  evidence  of  etieets  of  the  spinal  disease  upon  them. 

The  hl<i(l(lri\  which  in  the  earliest  staire  was  allected  by  the  liglitnin  i^ 
pains,  aeeonipanie(|   often   by  hasty  urination   and   ])ain  during  the  :»t-^  • 
lii-adually   exhibits   the  symptoms  of  |>:iresis  in    slow  micturition. 'Iri '  ^ 
biinir,  or  incontinence.      The   latter   svniptoni   occurs  as  the  result  «»' 
retention  of  resi<lnal   nrine,  which  overflows  jit  last  when  the  distendf*' 
l»l:;dder  cannot  loiiLTcr  control  its  escape.      This  condition  should  not  ^^* 
allowed   to  1:0  unrelievecl    from  a  neglect   to  insert  a  catheter.     Fiimlly* 
cystitis  is  often    i)rodu(MM|  ;    ;nid.   in    rare    instances,   anaesthesia   of  tb** 
urethra  is  observed. 

The  rrctiiin,  which  in  the  early  staift's  is  fre(|Uently  at!ecte<l  with 
stabbing   pains   an<l   a    painful    sense   of  excessive   distension,  sutfers  :i 
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inution  in  its  reflex  action  later  in  the  disease,  which  induces  con^ti- 
€*n.  In  the  final  sta^e,  fmnilysis  of  the  oriian  ma}"  be  devehiped,  and 
f*tijesiia  of  its  mucouB  linin^jjf  is  observed  in  exeeplionuJ  instunees. 

'The  aeitual  organs^  which  in  the  early  atageii  are  often  abnormally 
LuJated  (the  sexual  dewire  bein^  increased,  Imt  the  act  itself  l>eing 
^  or  less  imperfect),  are  very  much  impaired  iu  the  advanced  8ta|;es 
ic^  disease;  the  sexual  appetite  as  well  us  the  power  of  erection  being 
Ct  completel}'  abolished. 

The  organ  of  vinion  sutfers  late  changes  in  loeomotar  ataxia.  The 
il  Jar  alterations  of  the  pupil,  first  descrilicd  by  Dr.  AfL^yll  Robertson, 
s  been  alrcatly  mentioned.  In  addition,  ptosis,  strabismus^  diplopia, 
losa  of  color  perception  are  not  infrequently  reconied  as  coinpli- 
>iis  of  this  disease.  Atrophy  of  the  optic  nerve  may  also  be  one  of 
resuU.H  uf  the  first  stage.  Some  authorities  lay  great  stress  upon 
[diagnostic  value  of  the  (jphthalmoseope  as  a  means  uf  detectin*:^  this 
^  symptom  of  locomotor  ataxia. 

^harcoi^s  Duea!>t\ — The  fMjite,^  and  jointis  may  become  disintegrated, 
.  late  result  of  this  form  of  spinal  disense,  and  deformities  are  thus 
sliced.  Charcot  was  the  lirst  to  describe  these  conditions,  and  we 
iito  him  much  of  our  knowledge  of  the  subject.  The  hirgcr  jonits, 
f  us  the  knee,  slumldcr,  and  elbow,  are  the  most  liable  to  be  aUectcd 
tables  arc  most  fretiuently  attacked. 

The  changes  which  occur  are  to  be  ditierentiated    from   those  of 

3t»ic  rheumatic  arthritis  by  the  following   peculiarities:  (I)  tliat  the),' 

ULHite;    (2)  tliat  they  involve  large  joints  and  infrequently  the  hip, 

r^iis  the  reverse  is  true  of  riieumatic  arthritis ;  (3)  that  elfusion  Into 

^ffccteil  joint  is  extensive,  whereas  the  ctTusion  is  rare  in  rheumatic 

iritis;  (4)  that  dislocations  arc  sj ion tancously  produced,  while  they 

^^tremely  rare  in  rheumatic  arthritis ;  (5)  the  changes  are  usually 

less,  probably  because  analgesia  is  associated  with  them  ;  (6)  some- 

»   spontaneous  fractures  occur.     The  most  plausible  explanation  of 

fe  bone  changes,  to  my  mind,  is  that  advanced  by  Buzzard,  viz,,  that 

^  are  due  to  changes  within  the  medulla  oblongata. 

Consiflerable  discussion   has   taken    |>lace   (chiefly   of  late   in    the 

t!on  Clinical  Society)  relative  to  the  pathological  position  and  rela- 

H  of"  Charcot's  disease/'     It  was  claimed  by  some  eminent  authori- 

at  that  time  that  the  disease  was  but  a  tyjie  of  chronic  rheumatic 

ritis.    With  this  view  I  cannot  ngrec.   Tiie  points  already  mentioned 

311  to  me  to  confute  this  deduction.     I  have   personally  seen  three 

W^  of  a  typical  character,  and  1  present  a  photograph  of  one.     Eacii 

these  patients  was  attlicti'd  witli  ataxia  before  the  joint  complications. 

I^e  joints  (the  knee  in  two  cases  and  the  elbow  and  botii  knees  in  one) 

t^  attacked.     The  small  joints  were  normal.     The  clisorganization  of 
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the  atfected  joints  wus  rftpiil  and  sc*  extensive  us  to  result  in  a  '*fbXl 
mobility.     The  morltiti  cbanges  were  absoluUh^  painless,     Tlie  hi^ 
wan  abserU  in  every  case, 

BiizzaiHil  states  that  id  Charcot^  disease  the  Haversian  canals 
dilated  ;   that   the  bonea  are  thinned   and  eroded ;   thai  the  inopgss^ 


LocoMOTiLin  Ataxia.     (From  ph<j(oi£mp)!i»  {o  (he  pMttoaJon  of  the  Author,  r 


constituents  of  the  hones  are  diminished  and  re))laeed  by  fat :  and  tl 

|)roh:ibly  the  '^ pee i fie  *;rfivity  of  the  atlected  bones  wauld  Rh»t'^ 
from  that  of  those  uuartected.     In  tliese  respect**,  the  iiiorbi*) 
totally  at  variance  with  those  of  rheumatic  artliritis. 

In  connection  with  the  chantyes  in  the  bone  and  joints,  yti^fm 
phcations   sometimes   occur.     They   are   cluiraeterized    by   atuek-^i 
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id  severe  gastmlgia.     Tbey  nrv  more  commonly  ubser>  od   iti 
in  in  males*. 

if,  the  skin  may  exhibit  tro|jliie  disturl*!inces  in  the  form  of 
liptions  an<l  lied-sores. 

jwst  has  contrasted  the   jieretnitat^es  of  the  iimre   im|»ortant 
of  locomotor  ataxia,  aeeurtliug:  to  the  deductions  given  by 

Hid  Erh,  in  the  following  table : — 


iJYMMOM 


AlTTBOEinr  QUOTSD, 


g\t  Pateli^h  TE2?Doir  Reflex 

f    BLAfiDirJft 

I  OF    UCI  LAR   M«;S(  LD« 

lOPHY 
S)iHTrKBA:if:r:ii 

|CoyDrcTio»  of  ?ai5 


Feakm  > 

5«TriON 


iiEBiriiAniyr 

(58  CmsB.) 


7J>.5       " 


EBB, 

(56CaBefl.) 


M  law^yuig  ami  t.»»t'^ 


980 
92.5 
81.0 

38.7 
540 
500 
UA 

69.0 

835 

100.0 
78.5 


per  cent 


observed  that  a  wide  difference  exists  respecting  tlie 
atienry  of  sym|»t»ims  2,  5,  9,  10  and  U  of  the  tal>le.  Future 
In  will  firobably  tend  to  determine  these  percentages  with 
pracy. 

■tellar  reflex  m  being  quite  extensively  investigated  at  the 
p.  It  may  be  absent  in  apparentl}'  healthy  subjects.  It  has 
•ted  that  about  turn  /w^r  auiL  of  all  adulta  fail  to  exhibit  the 
iBueh  subjects  very  frequently  l>elong,  however,  to  families 
pit  a  strong  neiirojiathic  predisposition.  The  knee-jerk  is 
faapijcar  in  advanced  a^re,  and  in  sulijeets  suffering  from 
pholism  it  may  occasionally  be  totally  absent.  It  1ms  bceu 
jbat  an  abnormal  lr!i|Lrth  of  the  ligamentum  patella?  may  exist 
i  subjects  wUere  tbe  knee-jerk  can  nut  be  elicited.  Such  a 
Irould   ]>revent  the  ligament  being    put   upon  tlie    requisite 

fects   of  locomotor  ataxia    upon    tbe    sexual    functions   are 
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iistially  manifested  at  first  by  an  iucrfiwe  of  desire,  with  h»sty  eja£^  ^^ 
tion  of  Benieii.  Latin'  un,  frequent  seminal  emissians  are  apt  to  ud^cnr 
spontiineouply,  and  jm|KJtenL'y  generally  follows.  I  have  ob^scH"  ^'*^ 
exceptions  to  this  rule,  however,  in  several  cases. 

Respecting  the  (lia*rnostic  iuiportanee  of  ataxia  as  a  symptom,  ^^^^ 
fact  should  n*jt  be  lost  sight  of  that  lesions  of  the  cerebellmn  aoil  '^^ 
the  **  lemniscua  tnxct  *'  within  the  pons  or  mediiJia  may  create  inco<ml »  J"*- 
tion  of  movement,  and  abo  tliat  acute  infeetioui*  diseases  may  oeeafiV  '^"^- 
ally  tend  tj  imluee  it. 

Diagnosis. — Locomotor  ataxia  may  l>e,  and  too  fref|uently  is.  n^  ''^ 
taken  in  its  inilial  stage  for  rliuumatism  and  neuralgia.  Occasioni^^*^'^^ 
the  alnlominal  crises  of  ataxia  may  cause  the  |)Uysician  to  aus|MK:t  '^"^ 
existence  of  visceral  derangements.  Tlie  points  by  which  the  jiain*  ^" 
ataxia  may  be  distinguished  from  those  of  otUer  aHections  of  a  paii^^^^* 
character  have  lx;en  given  already  (p*  3^7). 

In  its  second  stage,  locomotor  ataxia  must  be  distingnisiuHl  fr  —^""^ 
motor  imralysis,  spinal  miinin^j^itis,  ceryliellar  ataxia,  hysterical  nu^^LT-^"^* 
festations,  chronic  myelitis,  and  multiple  sclerosis  of  the  cord. 

The  symptoms    known    as   those  of  *' Charcot^e  diseo^^*  must 
diagnosed  from  those  of  chronic  rlieumatic  arthritis. 

Motor  jMraltjsis  can  readily  he  distinguished  from  ataxia  by  1^^  '^^ 
gait  (p,  104)  and  by  testiniif  the  [>owcr  of  individmil  muscles.  In  alJi^^^— ^^ 
there  is  no  diminution  of  motor  power,  as  may  be  dcmonsti*atcd  wl*— ***" 
the  muscles  are  subjected  to  proper  tests.     There  is  no  incourdi nation  ^* 

movement  when    motor   paralysis   exists.     The   nutrition  of  paralyi^^^*** 
muscles  is  generally  impairt'd.     This  is  not  the  CAse  Ln  ataxic  subjects.—  *** 

Spinal  meningitis  can  be  recognized  by  the  existence  of  puiw  ^  ^^ 
motion  of  the  spine  and  when  pressure  is  made  over  the  ajdnous  p^  '*'**' 
cesses,  both  of  which  tests  are  negative  in  ataxia.  Moreover,  febrr"'""^'^ 
disturbances  and  more  or  less  motor  paraly*^is  are  liable  to  accotr  ^y 

meningitis.     The  reflexes  will  be  normal  or  exaggeruted  in  meniii-.:. 
ocular  symiftoms  will  not  be  diacoveretl  ;  no  in  coord  inatiou  of  root 
ment  will  be  developed;  nor  will  the  clinical  history  of  the  two  disc 
Ijc  alike. 

Hysterical  ataxia  may  be  recognized  by  the  history  of  the  case  i 
the  condition  of  the  reflexes.     If  the  patient  1^  a  male,  hysteria  w 
generally  be  excluded. 

Cerebellar  lentions  produce  a  peculiar  gait  and  attitnde  which  closcliK'' 
resembles  that  of  ataxia  in  some  respects.     It  has  l>een  descriWd  on      ^^^  . 
previous  page  (p.  1(15).     Vertigo  is  a  symptom  of  cen*bellar  lesions,  an  "^ 
gastric  crises  winch  are  attended  with  vomiting  are  frequent.     Rutar^;'^*^'* 
movements  may  be  developed.     The  reader  is  referred  to  (mge  T6  To 
ftirther  information  respecting  cerebellar  lesions. 
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Chronic  myelitis  is  to  be  distinguished  from  ataxia  by  peculiar 
combinations  of  sensory  and  motor  phenomena,  which  are  developed 
luring  the  progress  of  the  inflammatory  affection ;  by  the  usual  absence 
5f  incoordination  of  movement ;  and  by  the  presence  of  spasms,  con- 
tractures, bed-sores,  cystitis,  vesical  paralysis,  febrile  disturbances,  etc. 
The  pupils  are  seldom  affected,  nor  are  typical  ataxic  pains  ever 
encountered  in  myelitis. 

Prognosis. — It  is  my  belief  that  some  cases  of  ataxia  may  be  cured. 
The  majority  are  usually  capable  of  being  greatly  relieved  by  proi)er 
treatment,  although  some  are  not.  If  it  proves  fatal,  it  generally 
does  so  by  the  aid  of  an  intercurrent  affection.  The  duration  of  the 
disease  can  hardly  be  estimated.  I  have  one  patient  now  un<ler  my  care 
who  gives  a  clear  history  of  ataxic  pains  for  the  past  thirty  years. 
Sometimes  the  second  stage  of  the  disease  is  never  reached.  In  rare 
instances,  the  progress  of  the  disease  may  be  rapid.  In  one  of  my 
cases,  general  paresis  set  in  after  fifteen  years  of  suffering.  He  is  now 
in  an  insane  asylum. 

Treatment. — In  the  early  stages  of  locomotor  ataxia,  it  is  my  custom 
to  place  the  patient  upon  the  internal  administration  of  hot  water  (p. 
?4«),  and  to  give  ergot  in  large  doses  (one  drachm  of  the  fluid  extract 
tiree  times  a  day).  I  sometimes  administer  the  bromides  of  potash, 
>^iiim,  or  calcium,  in  place  of  the  ergot.  Three  times  a  week  or  more 
usually  em])loy  heavy  static  sparks  to  the  spine  and  muscles,  and  I 
^ploy  also  the  actual  cautery  to  the  spine  very  actively  at  intervals, 
liliis  way,  I  have  repeatedly  caused  a  total  arrest  of  the  pains,  which 
^  been  very  frequent  and  severe  up  to  the  date  when  this  treatment 
^  l)egun.  I21  a  few  instances  a  cure  seems  to  have  been  accomplished. 
^^  knee-jerk  has  returned,  and  all  symptoms  of  the  disease  have 
*^  iDpeared. 

3)uring  the  paroxysms  of  intense  pain^  hypodermic  injections  of 
^^V>bine,  or  the  internal  administration  of  codeine  are  of  service. 

^hen  a  distinct  syphilitic  history  can  be  obtained  from  the  patient, 
^"v-e  the  iodides  and  mercurial  baths  as  an  adjunct  to  some  of  the  other 
^^^ts  mentioned. 

AVhen  the  stage  of  incoordination  has  been  reached,  the  treatment 
^^t  be  somewhat  modified.  The  bromides  are  of  no  service.  The 
^^t;  may  be  continued,  but  the  nitrate  of  silver  in  one-third  grain 
^^^8  should  be  administered  in  conjunction  with  it  three  times  a  day. 
'^^f*  should  be  exercised  against  continuing  the  administration  of  this 
*^^iit  long  enough  to  cause  staining  of  the  skin.  The  electrical*  and 
^^vitery  applications  should  be  regularly  employed.  Belladonna  is  of 
^^efit  when  the  bladder  becomes  aftected.     Hammond  recommends  the 

*  My  experience  with  galvanism  has  not  been  as  satisfactory  as  with  the  static  spark. 
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hypodermic  use  of  atroiiia  in  doses  of  one  hiuulred  ami  twentieth  c^^T* 
fimin  nl  first,  the  doae  being  gradually  iiiereasetl  until  ime-thiriieth  c^^f  * 
grain  is  administered. 

The   employment  of  vrutehes  when    walking,   in  order  to   j^rvir^     <^* 
excessive   use   of   the    muscles,   hiis   prod  titled    heneiieial   rei^ultt*  in  *^* 

experience  of  some  authors.     1  am  inclined  to  think  that  the  sugge^it        ^^^^ 
is  a  good  one.     They  certainly  aid  the  patient  in  walking. 

The  question  of  the  utility  of  dretchintj  Ihft  viatic  n^Trvj*,  n?*  I^^S^^ 
suggested  by  LiirjLreubeck  in  1879,  for  the  relief  of  incoordination  #=3-^=^»Ki 
the  pains  of  ataxia  is  still  undecided.  Some  remarkable  resuHti  liu^  *^^*'"' 
been  accomplished  by  this  procedure,  and  also  some  remarkable  fnihir^^'^^ 
The  nerve  is  exposed  by  an  incision  made  abo>e  the  |>opliteal  sjKi-i^^*^** 
The  finger  should  tlieu  be  introduced  beneath  it,  and  the  limb  raj. — lii  h*<i 
Ijy  means  of  the  nerve,  thus  sidijectiug   it  to  a  tension  sutticient  ^^ 

stretch  it. 

By  means  of  the  ditferent  methods  of  treatment  sugge&ted,  iiip-  ^»*"' 
(jrdination  of  movement  and  the  paroxysms  of  pain  mhy  l»e  vi^^  ^^^1 
markedly  decreased  in  the  majority  of  cases.  One  patiejit,  for  ejcamtn^lK  !*'*♦ 
was  latelv  ptnced  under  mv  care.     He  came  to  mv  otlice  at  fir^t  iii.^^**  * 

..la  ^ 

carriage,  and  was  able  to  asceuil  the  steps  of  my  residence  only  l»y  tW^  ^'"^ 
aid  of  two  eanee»  and  a  btJily  servant.     In  les§  than  three  monthn  ^^*^ 

walked  alone  to  my  house  with  only  one  eniu\  the  servant  baviutf  Ih'L-*^  ^^'^^ 
dispensed  with.  Another  had  hits  paiim  (which  were  typical  and  of  da  -^  '^V 
occurrence)  arrested  for  nearly  six  weeks  by  six  applicatiotm  of  l^^  "**' 
static  spark. 

Inctmtine/ict*  of  urifie  is  sometimes  a  senotm  cnrnpHcRtion  of  atux  .^a^^* 
As  a  rule,  it  is  properly  an  overtlow  from  a  liiirhly-distvnded  hbdd^  »*r* 
rather  than  a  true  iucoutineneo.  It  is  always  well  to  rememWr  ti^^  ""J* 
fact,  and  to  introduce  a  catheter  into  the  bladder  at  once  when  li.  ^^  ^^* 
symptom  is  presented  by  an  ataxic  patient     If  the  bladder  be  fonnd  *** 

be  distended  with   retained  urine,  catheterization  should  be  employe  ""^^ 
several  times  each  day  at  regidar  intervals,  and  the  bladder  washed  <»•  .^-^" 
with  care  each  day.     This  can  1h?  easily  done  by  the  patient  himself  1"^ 
attaching  a   sott^rulilicr  catheter  to  a  fountain    syringe*     Raising   tl^  ^^ 
fountain  fills  the  bladder,  and  lowering  it  siphons  the  fluid  \»SkOk  into  tl*  -^^ 
rubber  bag, 

1  recall  a  case,  which  was  sent  to  me  some  three  years  agi>,  in  whic-^^ 
the  patient  (an  ataxic)  had  worn  a  urinal  in  his  trowsersdeg  for  man^"* 
months,  at  the  advice  of  a  physician.     When   I   introrluced  a  cath»»teE^  *^^^i 
over  a  quart  of  urine  was  taken  from  the  over-distended  bladder.     Th^* 
treatment  mentioned  above  cured  this  symptom  in  less  than  a  montlT*   ^ 
an^l  the  patient  was  relieved  of  a  sfuirce  of  great  annoyance  wid  mortiil^^ 
cation. 
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In  a  previous  table,  I  liiive  seen  fit  to  elaBsify  inllamnmtion  uf  thi* 
>ntrtU  gmy  iimtter  of  the  spiual  eord  H8  a  systvtnatic  kfejiiui.  I  am  at 
iriHiioe  witli  some  autUora  in  ho  doin^,  The  otlier  varieties  of  myelitic, 
ith  tUe  exception  of  polioniyolitis,  sUoultl  uiuiueslionably  be  inciud(?d 
wier  the  head  of  focal  spinal  lesioiiH,  because  they  tend  to  gpivad 
iinsvcrsely  and  to  involve,  hh  they  profrress,  one  e^jhimii  of  the  enrd 
tcr  the  other.  In  this  i-eKpeet  central  myelitis  seems  tu  be  an  exeej)- 
III.  It  tends  to  spread  cbielly  both  ap  and  down  the  cordi  and 
iti*>versely  to  u  limited  extent  only. 

Morbid  Anatomy. — Thi^^  form  of  myelitis  is  a  rare  one.  It  has  been 
luwo  to  extend  throughont  the  entire  len^tli  of  the  spinal  cord.  It 
ly  extend  also  to  the  anterior  or  pi»sterior  horns  of  tlie  spinal  gray 
«tt<»r     It?*  pathology  does  not  dirter  from  tlmt  of  ordinary  myelitic. 

Etiology. — Little  i«  positively  known  respecting  the  exciting  causes 

thin   pet'uHar  form  of  myelitis,  or  the  physical  condition  which  par- 

piurly  predispose  to  it.     The  remarks  which  J  shtdl  make  later  relative 

he  causes  of  myelitis  are  probably  applicable  to  this  condition. 

Symptoms. — Tliese  will  be  nuidilieil  (as  might  V^e  inferred  from  the 

,t»ments  made  in  tint  early  pages  of  tliis  section)  by  the  extent  of  the 

c»n.     The  combination  of  symptoms  which  the   patient  is  liable  to 

ent    may   be    an    ex<?eeilingly  complex   one.     All    the   disorders  of 

Ibility  mentioned  on  a  preceding  page  ([),  354),  as  well  as  paralyses 

uotility  of  various  types  and  degrees,  with  or  without  contracture, 

y  lie  fdiserveiL     Whenever  the  anterior  horns  are  attacked^  more  or 

atro^ihy  of  muscle  may  accompany  or  follow  the  clinical  evidences 

tti paired  motilitv. 

The  disease  is  essentially  {i  rhronic  one ;  hence,  suHlcient  time  is 

irded  to  careftilly  observe  and  study  the  development  of  the  various 

ptoms.     The  intlammatory  process  may  gradually  extend  to  portions 

he  spinal  cord  whifli  are  dianiet rically  opposed  in  their  functions. 

Art  in  all  inflammatory  processes,  a  stage  of  irritation  first  exists. 

obser\'e,  tliert'fore,  this  train  of  symptonjs  early,  but  usually  for 

r  a  short  duration.     Tlje  etlects  of  irritatitKn  upon  the  motor  and 

f«irv  apfiaratus  have  already  l»een  discusse<l. 

Whenever  destructive  ehanjres  occur,  a  totally  different  set  of 
lormal  nervous  phenomena  from  those  of  the  irritative  stage  are 
lluced. 

Filially,  these  destructive  changes  may  become  an  exciting  cause  of 
fcondanj  degeneration  of  those  bundles  of  nerve-fibres  which  are  cut 
by  the  destructive  changes  from  association  with  rertain  cells  in  the 
i  which  aet  as  retrulators  of  thrir  nutrition  rtro]ihic  centres). 
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A  I.  w  fjfHthntucal  jMftntsiiiv  i*ti)sxge!*te<l  in  this  connection  asofr**^^^^ 
in  s|>insil  diagnosis;  (1)  the  htfjKMjloMmi  and  I'lieumogaMriv  nen^ea  $l^^*'^ 
from  tilt*  mifdulla,  which  lies  above  the  level  of  the  axis;  (:2)  the  ykr^^^^^^ 
arises  on  n  k'vel  with  the  spine  of  the  axis;  (3)  the  bra(^hiu!  pltTun  ^^^'^ 
the  ulnar  nerva  are  eonnecti'd  with  the  cord  in   the  region  of  the  jm  ^^*^ 
(third  and  sixth  cervifjil  spines);  (4)  tl»e  ciluj-aiiiual  centre  ia  §itnm^  ^ 
lietween  tlie  lifth  cervirul  nnA  the  second  dorsal  vertebras  (5)  iheUin*  ^^ 
enlargement  of  the  cf»rd  gives  otf  tlie  rrural  and  tuialw  nrrtyt^  at  dilf'er^^"^ 
points, and  the  space  between  tlie  eleventh  dorsal  and  the  second  hniL  ^^ 
spine!^  inehides  tlie  point  of  orinrin  of  both;  (0)  the  spinal  cord  cnUr^**^ 
the  second  lumbar  sj!?ji}cf,altlioui^h  the  nerves  continne  to  €«e:i|H!  from     ^^'^ 
spinal  eanid  much  below  that  point. 

Before  r»e  discuss  the  various  conditions  ennmerated  in  a  previ^crJ"* 

table  as  '•focal  lesions"  of  the  cord  {\m^^  350)  as  separate  diseases   *^^ 

^miiy  be  advisable  to  eonsitler  in  a  i^eneral  way  the  elTeets  of  focal  Icslie^    '^* 

at  tlie  cord  at  diMcrent  levels.     These  may  be  nuulc  use  of  in  diiigtti*^=^^  " 

We  Inive  already  stndied  the  elfeets  of  systematic  lesi^jns,  liotii  **' 
tin*  kine«odic  ami  a^sthesodic  systtems,  and  have  ni»tTced  bc»w  j^erfrt**-  ^^5 
the  physiology  of  the  spitial  cord  is  confirmed  by  le^^ions  aJTccti^**^^ 
the  anterior  or  posterior  portions  of  the  cord  separately.  We  are  n  "^ 
called  upon  to  investigate  those  lesions  which,  Vty  extentling  in  a  tni^ 
ver^e  direction,  are  liable  to  be  accc^niinmied  by  Hvmt>toniH  referable 
both  the  sensory  and  motor  j*c»rtions  id*  Mie  cord. 

Of  conrse^  the  symptoms  will  ]>e  modified  by  the  extent  of  the  Icst^^"^*^^ 
in  a  transverse  direction,  so  that  they  may  be  mostly  sensory  or  rootc^^"^' 
but   the   preif*encc  of  both    sensory  and    motor   symptoms    is   ttf  ^^ 

diatjmidw  vf  focal  tmioti:^^  irrespective  of  a  (iredomixiance  of  l  ,. 
and  is  never  protluced  by  any  systematic  lesion  of  the  cord,  with  tbe  « 
e\ei>ption  of  central  myelitis. 

We  may  start  with  a  general  statement  in  our  study  of  foc«d  lesioir^^"**" 
a>»  follows:  Focal  lesions  usually  give  rise  to  par nlf/n«  of  moti&n:  to 
alte ration  in  the  refffjr  fxritahititij  of  the  cord  (usually  an  incr. 
to  more  or  less  numMhemo^  numhiem,  and  /jain.  The  bladder  :« > 
are  often  jfaralyzt^d^  and  a  trndenc}^  to  bed-itore$  is  freqnently  produ<*ts^5^^]^' 
The  first  two  of  these  effeet?^,  and  also  the  last,  are  due  to  alteratic^  ^^ 
in  the  kinesodic  system;  the  reniaininii  ones  are  the  result  of  s<m 
disilurbance  to  the  a's*thcsodic  system. 

In  studying  focal  lesions  situnte^l  in  ditlerent  n'gions  of  the  spin  - 
coni,  we  must  adopt  some  system  if  we  expect  to  pnu»p  I  he  fine  disun* 
tions  which  can  be  drawn  between  the  resnlts  of  lesions  of  the  npp 
cervical  region,  the  eervical   enlariremcnt,  the   mid-ilor^   region, 
region  just  above   the   lumbar  enlarLyement,  and.   finally^  the  lutab 
enlari^ement  itself. 


to 
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conilned  exclusively  to  either  motor  or  sensory  phenomena,  deptuding 
on  the  column  which  is  attacked.     As  it  spreads  to  adjacent  columns, 

symptoms  are  modified,  new  ones  being  added  which  indicate  the 
rtfction  of  its  growth.  Thy  Biological  and  anatomical  knowledge  can 
i>nt5  aid  in  deciding  as  to  the  licifjht  of  the  lesion  in  the  cord,  or 

portions  wliich  are  dcBiroyed  by  it,  provided  that  the  cause  of  the 

ptoms  is  not  of  a  traumatic  character. 

Before  we  pass  to  the  considcrution  of  lesions  confined  to  special 
fn^ents  of  the  cord,  it  may  be  well  to  refer  again  to  a  few  general  slate- 

Pi  which  have  l>eeu  made  on  pajre  352. 
^ocal  lesions  ctrmmonly  give  rise  :  (1)  to  pnremH  or  parahj»ii*  of  the 
miUr«;  (2)  to  anstdhema  or  jmrmMimm^ — such,  for   example,  as 
/?e««,/c>rmicaton,  etc.;  (3)  to  morhjt cations  of  fhe  miperficial  and 
eep  9pinni  reflea-e^;  (4)  to  parvsiH  or  paralysis  of  the  bladder  and 

rtum;  and  (5)  to  a  iendency  to  hedsoreH, 
The  Bplnal  cord  may  be  regarded  from  a  ph3'9iological  stand^point 
»  composed  of  nitmerous  Hefimerdi^  which  are  Bii[terimposed ;  each  of 
'bich  is  capal)le  of  an  automatic  action.  In  some  of  these  are  placed 
peeial  centres  which  govern  the  action  of  the  viscera,  the  sexual  organ, 
Hd  the  calibre  of  blood-vessels. 

The  segments  of  the  cord  may  lie  controlled,  whru  necessary  J*}*  the 
glia  of  the  brain  which  are  of  a  higher  order;  but  when  this  con- 
>ning  power  is  interrupted  from  any  cause,  as  in  spinal  lesions,  for 
Muple,  the  spinal  segments  may  still  continue  to  act  autonmtically, 
is  is  onetif  the  many  explanations  that  have  been  advanced  to  explain 
exaggeration  of  the  spinal  rellexea  (which  often  cxihtK  when  focal 
ons  of  the  spinal  cord  are  present),  as  well  as  the  fact  that  the  bladder, 
turn,  sexnal  apparatus,  and  the  skin  are  sometimes  affected  by  such 
ons,  and  again  are  not. 

It  19  often  possible  and  of  great  practical  importance  to  the  diag- 
ttcian  to  tell  in  what  region  of  the  cord  a  lesion  is  situated,  and  to 
imate  the  height  to  which  it  has  progressed,  Of  course,  this  is  much 
ier  in  focal  lesions  ttjan  in  the  systematic,  because  the  different 
ttrons  of  the  cord  then  sinuiltaneoiisly  furniRli  symptoms  wfiich  can 
compared,  and  thus  aid  in  the  diagnosis.  lu  the  table,  to  which 
loine  time  ago  directed  attention,  you  will  perceive  tliat  the  focal 
tons  include  traumatisms  (of  all  forms) ;  compression  of  the  cord 
chiefly  by  inflammatory  exudation,  bone,  and  tumors);  transverse 
^rosis  of  the  cord  ;  transverse  softening  of  the  cord :  hemorrhage  into 
Ife  substance  of  the  cord:  and,  finally,  certain  tumors  which  involve  the 
Bor«l  itiielf.  There  are  many  other  causes  which  might  excite  some  local 
lesion,  but  these  are  the  ones  which  will  most  fi*eqiiently  come  under  the 
ice  of  the  practitioner. 
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If  the  loBion  be  Bituate*i  m  the  lower  part  of  the  eervioil  emlargement,  the  s^mpUHV 
exhibited  will  incluile  d  Iorb  of  furadaic  reactioo  of  lho*e  inuBclea  which    i  '  F 

the  ulnar  nerve   (rather  than  ihone  of  the  ariii  aud  ihe  exienaors  q(  Uj-  ^ 

fttrophy  of  these  muHclee  wjIJ  often  he  developed,  chiefly  in  the  tlexore  ul  Uiu  w.i^i  itii 
Uie  email  niuflclea  of  the  hand.  The  sense  of  coixsLnctiou  (emcture  f»i<>htig)  expentii'*^ 
mmoBtepmal  lesions  of  a  local  chimict^r  wil!  exist,  but  it  will  be  referreil  wUiemf*^ 
pftrt  of  the  chest  A  paruiytic  cundiliou  of  the  miiaclon  of  die  truuk  ^the  latero^tAk 
trmngularis  Bterni,  and  the  accessory  nmBclea  of  respimtiouj,  a«  well  as  of  lh«  »t*ioii»a*i 
njnacUa,  will  be  detected  m  severe  case«,  rendering  both  ins\*iTtkUon  *nd  ex|>ir*l'»»it 
embarrassed,  »tnd  thii8  adding  to  the  danger  to  life.  Tliw  lower  lirnbs  niAy  eihibil  «^* 
dence»  of  numbneftw.  amesthesia,  pare«i«,  or  coraj^leie  paralyaij,  depending  upoa  the  •!*•** 
of  the  lesion  and  the  deatruction  done  to  the  Unenee  of  the  cord  A  condition  of  pif»ly'* 
may  also  exist  m  the  upi»er  extremity. 

In  surgical  injuries  to  the  upper  portion  of  the  cord,  a  jiecuhanty  ib  oft*n  oouce<»  ^ 
the  ttfnperuture  of  the  body,  which  b*  Bometimed  greatly  elevated.  Thif  dmif^  j^^iaW 
may  be  associalt^d  with  a  marked  retardation  of  the  action  of  the  heart  (appir^^' 
conhrming  the  situation  of  an  accderaUfty  centre  for  timt  organ  in  the  B|»ti3al  oord). 

FOCAL   LESIONS  OF  THK   MID-DORSAL   BEG10N    OF   THE   SPINAL  (X>IU>. 

In   the   early  stages  of  these  conditions   tlie  lower   limbs   befjoms   |tarfl4C,  a*»^ 
condition  of  increased  reflex  excitability  is  manifcHted  by  a  rigidity  and  «iUfn«a0  o»     ™* 
impaired   iiiusclea  whenever   the   patient  altcmpts   to  stand   or  Walk      As  tite  dt**  '•* 
progresftoa,   the  musclea  become  paralyzed  and  contractu r«?fJ*  (probably  on  a«»ut»  ^  * 
changes  of  a  secondary  character  in  the  lateral  columns  of  the  cord).     In  *am«  um^^^  **• 
retlex  movementa  assume  the  type  of  spasms,  %o  as  to  exhrbit  both  liiUic  and  chmi<      ^^ 
tractions.     It  was  this  symptom  whicli  Huggeated  to  Brown -^^ijUArd  the  najme  of  ""s^t^*^ 
epilepsy/'  since  it  occurs  when  the  patient  is  exposed  to  the  sUghi*«t  pcnpheml  imt^'*^^^' 
and  often  when  in  the  recumbent  frasture,!     Tlie  sens©  of  constrjcuon  around  ih«  hf«:^J  • 
referred  to  the  region  of  the  navel,  or  that  of  the  lower  ribs,  or  possibly  a«  h  i ' 
axilla,  since  it  may  be  taken  as  a  relative  guide  to  the  highest  Itma  of  tht? 
peculiarity  exists  in  this  condition  as  regards  the  bla^ider  and  the  rectum    althuu^ 
may  be   paralyzed,  they  are  often   enabled   by  the   aid  of  retlex  action    to  expid 
coulentfl,  thus  apparently  having  regained  their  function.     In  the  early  «tatf**»  Ui**  v^  "^ 
and  fteces  may  be  too  hastily  expelled  for  the  comfort  of  the  ]ialient,  often  comi^Um^^  "* 
performance  of  either  act  before  a  proper  place  can  be  reached:  but,  m  lh«  adfa^*^'^'^ 
stages  the  urine  is  retained  tj  such  an  exteut  as  to  cause  an  '•ovarfiow,**  which  to*.-^"*"*® 
mistaken  for  an  actual  incontmence,  since  a  constant  dribbling  is  present     This  symj — ^^^ 
IS  always  an  indication  for  the  regular  utte  of  a  catheter     The  sexual  function  seems  U— '*^ 
often   unimpaired,  a*  coition    is   frequently  possible.     It   is  seldom   that   the  paral^^^^^ 
muscles  exhibit  a  tendency  to  atrophy,  and  the  electrical  reaction  of  tJj**  v — "^  ' 

either  normal  or  exaggerated.     The  chief  seat  of  weakness  is  usuiilly  firhi  .m^"^^^ 

feet:  subsequently  the  paralysis  gradually  involves  the  entire  lower  limba 

FOCAL   LESIONS   ABOVE   THE   LUMBAJL   EffLAROEMENT   OF    TUB   SPINAL  COi^^**** 

In  this  situation,  a  focal  lesion  of  the  cord   produces  about  the  same  sensofy  *^ 

motor  symptoms  as  those  described  in  connection  with  a  lesion  of  the  mid-dorsal  tt       ^^^ 

♦A  terra  used  In  contradistinction  to  the  word  *'  contracted/'  to  designate  a  jm 
ahorteulDg  rather  than  a  k^mpr^rary  res|>^mse  to  a  motor  Impulse. 

\  The  presence  of  urtue  In  the  bladder  or  of  faeces  In  the  n*i*ttu&  may  oftiB  ( 
these  spasms. 
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with  the  exception  that  the  reflex  spasms,  present  in  the  paralyzed  muscles,  are  }  erhaps 
somewhat  less  violent  than  when  the  lesion  is  higher  up  the  cord.  These  tonic  and  clonic 
spasms  are,  however,  sufficiently  well  marked  to  constitute  a  prominent  symptom,*  and 
they  indicate  an  increased  reflex  excitability  uf  the  gray  matter  of  the  cord  below  the  seat 
of  the  lesion.  An  ingenious  explanation  of  this  increased  reflex  has  been  advanced  by 
Professor  Seguin,  of  this  city,  which  seems  to  merit  respectful  consideration.  1  quote 
fi-om  a  paper  of  his  upon  afiections  of  the  spinal  cord,  as  follows  :— 

"  The  classic  theory  of  the  physiology  of  contracture  in  hemiplegia  is  that  it  is  due  to 
the  secondary  degeneration;  i.e.,  actively  caused  by  the  lesion  of  the  postero-lateral 
column.  fc?even  years  ago  (see  Archives  of  Scientific  and  Practical  Medicine,  vol.  i, 
p.  106,  1873,)  I  rejected  tliis  hypothesis,  and  suggested  a  diflferent  one,  which  1  have  since 
elaborated  and  taught  in  my  clinical  lecture.".  This  hypothesis,  which  I  intend  shortly  to 
publish  in  detail,  is  briefly  that  the  spasm  is  due,  not  to  direct  irritation  from  the 
sclerosed  (?)  tissue  in  the  postero-lateral  column,  but  to  the  cutting  oflf  of  the  cerebral 
influence  by  the  primary  lesion,  and  the  consequent  preponderance  of  the  proper  or 
automatic  spinal  action — an  action  which  is  mainly  reflex.  This  theory  explains  the 
phenomena  observed  in  cases  of  primary  spinal  diseases  with  descending  degeneration, 
and  can  be  reconciled  with  results  of  experiments  on  animals  (increased  reflex  power  of 
ifpinal  cord  after  a  section  high  up,  Brown-S^quard ;  inhibitory  power  of  the  encephalon 
on  the  spinal  cord,  Setchenow)." 

The  urinary  and  rectal  organs  are  afi'ected  in  about  the  same  way  as  in  lesions  of  the 
dorsal  region.  Coition  is  often  possible,  and  erections  are  normally  frequent.  The  rectum 
is  paralyzed,  as  a  rule,  and  constipation  is  usually  present  on  that  account.  Micturition 
becomes  slow  and  interrupted,  as  the  bladder  grown  paretic,  and  retention  and  overflow  are 
produced  later  on  in  the  disease. 

The  paralysis  of  the  extremities  is  first  noticed  in  the  feet,  which  have  long  before 
exhibited  a  sense  of  weakness  and  easy  fatigue.  Numbness  and  anaesthesia  usually 
accompany  the  motor  paralysis,  and  extend  as  high  as  the  groin  or  the  waist.  The  sense 
of  a  constricting  band  around  the  body  is  present  here,  as  in  lesion  of  other  localities,  and 
is  referred  to  the  waist,  below  the  level  of  the  umbilicus,  or  at  the  level  of  the  hips. 

FOCAL   LESIONS   OF    THE    LUMBAR    ENLARGEMENT. 

The  lower  portion  of  the  lumbar  enlargement  gives  origin  to  the  sciatic  nerve;  hence, 
it  is  reasonable  to  expect  that  a  lesion  situated  in  the  lower  part  of  this  enlargement 
would  be  manifested  by  symptoms  of  an  incomplete  paraplegia,  in  which  the  muscles 
supplied  by  the  sciatic  nerves  would  be  the  most  afi'ected.  Now,  this  fact  seems  to  be 
confirmed  by  clinical  experience,  since  the  feet,  legs,  posterior  asj)ect  of  the  thighs,  and  the 
region  of  the  nates  are  chiefly  paralyzed  when  the  lesion  is  so  situated.  The  bladder  is 
unaffected,  but  the  sphincter  ani  muscle  is  often  rendered  paretic,  or  it  may  be  entirely 
paralyzed.  The  portions  of  the  limbs  which  are  to  become  the  seat  of  paralysis  usually 
exhibit  a  sense  of  numbness  before  the  effects  of  the  lesion  are  fiilly  developed,  and,  in  case 
the  posterior  columns  of  the  cord  be  involved,  complete  anjesthesia  may  also  exist  in  the 
parts  supplied  with  motor  power  by  the  sciatic  nerve.  The  condition  of  the  paralyzed 
muscles,  as  to  their  electrical  reactions,  and  the  presence  or  absence  of  the  evidences  of 
increased  reflex  excitability  will  depend  greatly  upon  how  much  damage  has  been  done 
to  the  gray  matter  of  the  lumbar  enlargement.  If  the  gray  matter  be  so  destroyed  as  to 
impair  its  ftinction,  the  reflex  movements  will  be  absent;  and,  if  the  trophic  function  of 
the  cord  be  affected  by  changes  in  tlie  ganglion  cells  of  the  gray  matter,  the  paralyzed 

♦These  reflex  spasms  have  been  called  by  Brown-S^quard  **  spinal  epilepsy.'' 
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muscles  will  undergo  atrophy.     The  sense  of  constriction,  or  "band  feeling,"  will nwiilly 
be  referred,  in  tiiia  lesion,  either  to  the  ankle,  leg,  or  thigh. 

FOCAL   LESIONS  CONFINED   TO  THE   LATERAL    HALF  OF   THE   SPINAL  CORD. 

In  discussing  the  focal  lasionsof  the  cord,  we  have  described  the  clinical  points  which 
are  aflforded  by  destruction,  to  a  greater  or  h-ns  extent,  of  the  substance  of  the  cord  in  hoih 
of  its  lateral  halvos ;  hence  the  motor  and  sensory  symptoms  have  been  usually  refrrrhi 
to  both  sides  of  the  body.  It  was  necessary  to  thus  describe  them,  since  focal  Iwion*. 
unless  traumatic,  are  seldom  contined  to  one  lateral  half  of  the  con! ;  but,  in  some  ca*?* 
which  may  be  presented  to  your  notice,  where  a  tumor,  a  fractured  vertebra,  a  hemorrhage 
a  severe  contusion,  or  some  other  localized  lesion  exists,  the  injury  dune  to  the  spinal  cori 
may  be  confined  exclusively  to  one  lateral  half,  resulting  in  one  of  two  named  condition*, 
viz.,  "spinal  hemiplegia"  and  "hemi-parai»legia." 

Any  lesion  of  a  lateral  half  of  the  Ff>inal  cord  must  produce  ansethesia  on  ^* 
opposite  side  of  the  body,  since  all  the  sensory  nerves  decussate  and  enter  the  gray  in*tt«T 
of  the  cord,  which  serves  as  a  conducting  nie«lium  for  sensory  impressions,  while  the  f^'^'^ 
symptoms  produced  by  the  same  h^sjon  must  be  confined  to  the  same  side  of  the  body  a^  ^^^ 
lesion,  since  no  decu&sation  probably  oocura  in  the  8j)inal  cord  (these  fibres  decussftt^^? 
only  in  the  medulla  oblongata). 

Lateral  lesions,  as  well  as  tlioHe  which  affect  the  entire  cord,  are  mo<iified,  as  regi*^^" 
their  symptomatology,  by  the  hnf/ht  of  tfie  lesion  in  the  cord ;  since  the  motor  nerve**.  ^^^ 
the  special  centres  which  are  situated  in  the  cord  itself  will  only  bo  affected  when  they  ^-^ 
below  the  seat  of  the  lesion,  or  are  directly  invr)lve<i  in  the  destructive  process. 

When  the  focal  lesion  is  placed  high  up  in  the  substance  of  the  spinal  cord,  the  mol*^^ 
paralysis  affectw  one  side  only  oi  the  l)ody  (provided  the  lesion  is  confined  to  a  late*"*^ 
half),  and  the  term  "spinal  hemiplegia"  is  applied  to  this  form  of  paralysis  in  contra- 
distinction to  a  hemi[)legia  of  cerebral  origin.  If  the  spinal  lesion  be  situated  in  tb* 
dorsal  region  an«l  1)0  confined  to  the  lateral  half  of  the  cord,  a  motor  paralysis  of  '^'*' 
hiilf  oi  tlie  suHir  Sid.'  of  the  body  hrh,w  the  sfit  (,f  the  Irsion  is  develoi»ed. — a  conditi-  »ri  *'^ 
which  ilif  term  '•  henii-par:ipl»'^ia"  i.s  ronuiirmly  apj>lied.  Inclosing  the  clinical  a«|  •♦*^''^" 
of  leswms  of  the  sj.inal  cord,  it.  will  b.*  nec-s.^ary,  therefore,  for  us  to  consider  the  es>»-i»t  ^*^^ 
features  ot"  these  two  rfnuiininii  conditi ms. 
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In  onler  to  produce  a  typn-al  ca^-  of  this  c(»ndition.  it  is  necessary  to  have  a  lat*'*'-^* 
focal  legion  of  the  cord  in  it>  uppermost  part  (m  or  above  the  cervical  enlargemmt  of     '^^'* 
cord).      If  we  .^uppo.^e.  th«'n.   that   su.li    a  l.-sion    be  present,  let  us  see  what  we  in  i-^'*' 
reasonably  expect,  on  pun-ly  pliysiolnmral   grounds,  would  be  the  result.     We  .-an    ll*"''' 
examine  the  clinical  rc<(>rd>  of  mi.),  cax-s.  iind  r-ither  confirm  our  deductions  or  gnm  -'  ■*^*' 
additional  information.     Su.},  a  h'^um  wouM.  in  th.-  fn>t  place,  shut  off  all  motor  mipt^^^'" 
s»'nt  out  from  tip-  brain  t-.  part-  l>.-ln\v  th'-  b'^iun.  en  the  same  side  as  the  lesion,  since      ^ 
decus.-Jation   of   tli..'    motor    til)!*-.-   Ikh   aln-ady  takm  place   in    the   medulla:   h'-nt**  iii  •'**'' 
paralysis  slioiild.   theorrtu  ally,  oceiir  in  the  arm  and  le^r  of  the  side  of  the  bt^lv  cr» ''^'' 
spon<lin^  to  [\ii'  scat  of  tli«'  »'X«iiin.j  lesion,  and  th"  trunk  shouM  al.'so  Ik*  j-aralvzi^-l  ii  2  '^"*, 
that  side.      Tlii<  w.'   find  .Inn, -ally  to  l.p  tru.**  with   the  excey.tion  that  th*»  mtrrrr* '*' ' 
utrrra  oft»'n  r-'tain  th«-ir  motor  powr  when  the  nerves  of  the  arm  and  leg  are  no  lori*^'' 

♦The  re.seji relies  of  Brou  n-StMjuanl,  as  early  as  ls41»,  ami  his  puldisheil  memoirs  (l'***'*^ 
05,  an«l  \si\s.  isf.'.j)  iiave  j>rohaMy  «lone  nmn'  to  clear  up  this  field  and  to  place  It  uih.*^  * 
positive  foundation  than  tlM).>e  of  any  other  oh>erver. 
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'  onriying  motor  impobeft.  In  tbe  second  pla^e,  wc  should  cxpeot  to  JQud  tlmi 
fuation  of  the  side  of  tJic  b<>*ly  opposite  to  tlie  seal  of  the  lesion  would  be  dt*stroy<?d 
»tly  tmj»*irnd.BincG  thc^  *eQwiry  nerveis  d«t'ussate  throogbout  ih**  entire  luiigih  of  tlin 
This  we  (kho  find  contirmerl  by  chuicul  fnct^;  and  no  f»erfeot  in  thU  ;tDpe«tbi'«i»  tbul 
ke  can  often  he  tmced  to  the  mesial  line  of  ibe  body  i^xsuitly,  imd  upward  to  the  limit 
I  exctttng  Iwiorj,  In  the  tbinl  j^latx*,  the  situation  of  tlic  ciHo-ijnnal  ccntr*'  in  the 
M  regioo  of  tUf  cord  would  umu rally  f^uggcv^t  some  efets  u[»oii  tb«  |»upil,  uiiif  the 
^lion  and  temperAiure  of  the  iact.  tieck,  uud  ear  of  tht*  same  sidi?,  Thift  in  abo 
fried,  M  the  pupil  doe&  not  respond  to  Ught.  but  it  AtUI  acU  m  the  atfouitDodiUioiJ 
Ion  for  n«ar  objeciA.  and  the  ekm  of  the  regions  named  b(H:oitie«i  r^l  and  ruii»ed  in 
rutur^.  F'mally,  the  preac^nct*  of  {•aiomoUjr  cenirct  in  the  cord  might  occasion  u 
I  temitTntuTcs  m  the  pttralyzed  muscjes;  and.  etram^^^ly  contirmiilory  of  this  fact,  wi^ 
'6nd  ti\<i  leinperature  of  tlie  paralyzed  sidv  of  the  body  hotter  than  that  of  the 
lictic  Aide. 

ti  *ome  excfiptional  c^t^m,  the  face.  urm.  and  trunk  ar».^  ahme  panilyz^'d,  the  lege  seem- 
fvsrajMi,  litid  ofu«n  giving  eYidt?nce  of  retlex  tipasin  (perhaps  mo«t  commonly  on  the 
lictic  6idi?).  TliiB  muBt  be  explained  m  the  result  of  incomplete  dettrtiction  of  tlie 
MhfJif  of  I  hi  .i^id 

H  HEMI-PAKAPLEOIA. 

Fhtf  condition  i»  th«  result  of  some  focal  Wion  of  the  spinal  cord  in  the  dorwU  regitm, 
\  mvoiyea  only  it*  lateral  half  The  result*  of  such  a  lesion  differ  but  Uttle  from  thowj 
fecaufitng  Bpioal  hemiplegia,  as  regards  the  motor  and  ^usory  symptoms,  excepting 
be  situation  of  the  eicitmg  cause  is  below  thie  cervical  enlargement,  where  ib(*  nerv«'R 
\  nnp«r  extremity  ore  given  off,  und  where  the  dlio-spinal  centre  t»  situated.  For 
*eft*on  tlie  nmsclcti  of  tlt^  u^per  extrt-mity  are  not  j»aralyK»^d.  nor  are  the  efferte  upon 
Ipd  and  the  ekin  of  the  face,  ear,  and  nwk  (mentioned  as  present  m  spinal  hi'iniplegia) 
ired,  Tli»."  mnfclea  below  the  seat  of  tlie  le«tion  are  paralyzed  on  t be  side  at  the  body 
i|)onding  to  the  exciting  canse,  and  the  gkin  \s  sometimct«  rendered  hypertt^stbc^ic  upon 
pe;*  whde  the  integunientof  theside  o]»po6ite  to  the  lefiion  isdefnvnd  of  sensibility 
I  udder  and  rectum  may  be  paralyned  in  some  iuBtance?,  The  Benwj  of  constriction. 
«and  feeling/'  will  vary  with  the  *«eat  of  difiea/ie  in  the  spinal  cord.  The  amount  of 
tm/rjWilt/  and  the  presence  or  alienee  of  vmscular  atrophy  in  llie  parti?  paralyzed 
impend  upon  the  depth  of  the  lesion  in  the  spinal  cord  and  th*^  changes  which  have 
|-irrKhice«l  in  the  gray  matter.  Th«  same  increase  of  temperature  in  the  paralyzed 
>^hich  wii*  raentioniHJ  a*  oc«^irnng  in  apinal  hemiplegia,  may  also  be  jn-^aent  in  this 
Jr  of  paralyj*i5. 

jbonld  the  «ide  affect^  with  anaesthesia  give  any  evidence  of  motor  [uiralyaifc  or 
klar  weoknow,  or  symptotnis  of  amcBthesta  appear  upon  the  side  where  the  motor 
fmM  ia  present,  yon  may  regard  either  one  aa  conclusive  evidenee  that  the  exciting 
*  is  progressing,  and  Lliat  tlie  opposite  lateral  half  of  the  cord  is  Iwing  involved  to  ti 
hr  or  leas  extent. 

'  SPINAL   MENINGITIS. 

(        { pQchymenimjitis  Sprnalis — Lepfonn^ningitis  Spinalu,) 

The  membranes  f»f  the  spinnl  eortl  niiiy  become  intlnmed  iiuU'' 
l^ijtly  of,  or  in  conjunct it»n  with,  siniilnr  clmiiges  in  tlie  cerebral 
I  slinll  rli!!}cti»?i  tile  fornier  variety  here, 

rThb  U  probably  due  to  f^ome  Irritation  of  the  gray  matter  of  the  cord. 
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Spinal  raenmgitis  may  be  of  two  forma:  (1)  pachyimmnff^ 
(Jntertial  anil  external  %^tirietic»s),  and  (2)  leptomeningitis  (acute  and 
clironic  varieties),  1  liave  chosen  to  include  both  of  tUege  eoiiditioufi 
among  the  fueal  lesions  of  the  cord,  because  their  elfects  u[K)fl  tb 
functions  of  that  organ  are  due  chieHy  to  pressure.  The  pressure  «o 
prod  need  is  liable  to  spread  in  a  lateral  direction  from  column  tocolmufl 
of  the  cord. 

Although  the  acute  variety  of  leptomeningitis  (inflanimatiou  uf  the 
pia  and  arachnoid)  is  tf  en  e  rally  dill  used  over  a  much  larger  area  UiHO 
the  ciuuuic,  the  distiTictiuii  drawn  on  a  previous  page  between  systematic 
and  focal  lesions  of  the  cord  (see  table  on  p.  350)  eleurly  justifies  ibc  i 
classitleation  adopted. 

When  the  symptoniatolojry  of  this  disease  is  reached,  many  of  tlifi  i 
hints  given  in  connection  with  the  diagnosis  of  focal  lesions  fp.  iM  it> 
415)  will  prove  of  great  assistance  to  the  reader. 

Morbid  Anatomy* — In  the  acide  variety  of  lejitomeningiti^, 
branes  (chielly  the  pia)  are  rendered   thicker  than  normal,  miu 
opaque  and  oedematoua,  sometimes  ecchymotic,  and  often  adherciilt^j 
each  other.     The  meshes  of  the  pia  are  filled  with  a  turbid  exmbti«nj 
which  may  be  tinged  with  lilootb     It  is  sometimes  clear »  but  jrenenilh' 
more  or  less   filled  with   llocculi  of  lymph.     The  eonsiatency  of  thlft 
exudation  varies.     It  may  be  fluid,  or  of  the  density  of  jelly.    H  i* 
usually  most  abundant  at  the  posterior  part  of  the  cord  and  arountl  the  | 
posterior  nerve-roots ;  but  it  may  envelop  the  entire  circumference  c>f 
the  cord. 

In  the  arachnoid,  hard  cartilaginous  plates  are  occasionally  detecU?d, 
Tile  size  of  the  plates  may  reach  a  quarter  of  an  inch  in  diameter,  tut  ] 
they  are  usually  much  smaller. 

The  dura  may  become  involved  in  conjunction  with  the  araebnojd 
and  pia;  or  it  may  be  separatel}^  sitfceted,  as  is  also  the  ease  with  tb** 
dura  lining  the  cavity  of  the  cranium.     We  may  thus  have  an  internnl  i 
and  external  variety  of  sjnnal  pm}h\jmenin(jiligy  as  well  as  leptomenif^*^ 
(inflammation  of  the  pia). 

The    external    forrn  nf  Rpinat    pachtjmeninfjitis  is    primarily  »^^ 
atl'ection  of  the  dura.     The  other  raembranes  may,  however,  Qcca^iontilly 
become  involved  by  an  extension  nf  the  inflammatory  process.     Itswo^*  | 
common  seat  is  in  the  cervical  region,  and  it  sehhtm  extends  beyoail  ^^ 
limits  of  two  vertebra*.     Several  such  foci  of  inflammation  may  coeX»*** 
The  membranes   become  hypertropbied  and  encroach   upon  the  sptoilj 
canal.     This  may  re^^ult  in  a  compression  of  the  spinal  coni.     MveHw^j 
may  be  thus  induced.     Again,  the  roots  of  the  spinal  nerve?*  ro^y  "^ 
compressed  by  the  changes  in  the  membranes  through  which  they  p*^' . 
thus  causing  disturbances  of  sensiliility  and  motility* 
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The  external  variety  of  pachymeningitis  spinalis  is  confined  to  the 
loose  connective  tissue  between  the  dura  and  the  vertebral  canal.  This 
is  more  abundant  in  the  posterior  part  of  the  spinal  canal  than  elsewhere ; 
a  fact  which  helps  to  explain  the  circumscribed  character  of  its  morbid 
changes,  as  well  as  the  tendency  of  these  changes  to  become  most 
marked  posteriori}-. 

Swelling  and  redness  are  generally  to  be  detected  at  the  seat  of  tlie 
extra-dural  cellulitis.  Abscesses  may  develop  in  exceptional  instances. 
In  other  cases  the  dura  is  simply  thickened  and  adherent ;  or  dry,  cliees}' 
masses  of  considerable  size  may  be  detected. 

The  pains,  which  are  a  prominent  symptom  of  the  first  stage  of  this 
afiTectiou,  are  probably  due  to  a  slight  compression  of  the  posterior  nerve- 
roots.  Rigidity  of  muscles  may  also  occur  from  a  similar  condition  of 
the  anterior  nerve-roots.  Later  on,  the  compression  of  the  cord  may 
induce  paralysis,  contracture,  and  atrophy  of  muscles  (chiefly  those 
supplied  by  the  median  and  ulnar  nerves),  anaesthesia  of  limited  areas 
of  the  body,  and  possibly  symptoms  of  incoordination  of  movement. 
We  owe  most  of  our  knowledge  of  this  affection  to  the  publications  of 
Charcot. 

The   internal  form  of  spinal  paehymeninyitis   (the   hemorrhagic 
variety)  was  first  fully  described  b}^  Meyer,  although  it  was  i)artially 
recognized  by  Albers.     A  laminated  sac  enclosing  a  hemorrhagic  con- 
dition of  the  spinal  membranes  exists  in  this  disease,  which  is  identical 
»rith  that  described   in  connection  with  the  dura  of  the  cranium.     It 
«^^»ms  to  occur  in  connection  with  alcoholism,  some  cases  of  insanity, 
^^■leral  paralysis,  caries  of  the  bones,  and  syphilis. 

This  form  of  spinal  pachymeningitis  usually  runs  a  chronic  course. 

Jfc      l8  not  always  of  the  hemorrhagic  variety.     The  dura  presents  in  rare 

c^^^es  upon  its  inner  surface  a  series  of  concentric  lamellfle  of  a  fibrous 

ctm.  jc%racter,  while  the  arachnoid  and  pia  have  become  similarly  aflected, 

cc^"K^8tituting  the  80-<^alled  "  hypertritphic  internal  sjnnal  pachyvieninijitisy 

In  this  disease,  the  spinal  cord  is  constricted  by  a  ring  of  fibrous 

tis=*35%iie  (with  numerous  interstitial  spaces)  whose  concentric  lamella*  may 

e^^'Cieed  one-twentieth  of  an  inch  in   thickness.     This  ring  is  generally 

»^^ Xaated  in  the  lower  half  of  the  cervical  enlargement  of  the  cord.     It 

^^^^^8  to  compress  the  spinal  nerve-roots,  and  later  the  substance  of  the 

c^irii  itself.     When  the  latter  occurs  the  spinal   gray  matter  is  apt  to 

*^ffer.     Frequently  newly-formed  canals  are  detected  near  to  the  gray 

^^Hamissure,  which  are  lined  with  a  membrane  and  contain  fluid. 

When  spinal  meningitis  is  developed  in  connection  with  syphilis, 
t  ^^^  lesion  is  usually  of  the  type  of  gummata,  and  is  more  or  less  circum- 
I  ^tibed.  The  antero-lateral  portions  of  the  cord  are  more  often  involved 
I       ^lian  the  posterior;  hence,  we  are  more  apt  to  encounter  disorders  of 
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motility  than  of  sensation  or  coordination.  When  these  gummatt  ire 
not  multiple,  they  are  commonly  found  in  the  region  of  the  lower  doml 
and  upper  lumbar  segments  of  the  cord.  If  multiple,  they  maj  occt- 
sionally  be  detected  higher  up. 

In  the  chronic  variety  of  spinal  leptomeningitis,  the  membnneK 
are  excessively  thickened  and  puckered.  The  adhesions  are  also 
abundant  and  very  firm.  Finally,  the  opacity  of  the  membranes  is 
greater  than  in  the  acute  form.  In  some  cases  pigmentation  exists. 
Calcareous  plates  within  the  membranes  are  not  uncommon.  The 
amount  of  fluid  within  the  subarachnoidean  s^mce  is  increased,  and  naj 
contain  flocculi  of  lymph,  with  pus,  or  blood.  The  cord  is  generally 
aniemic  and  frequently  sclerosed.  The  nerve-roots  are  usually  more  or 
less  degenerated  and  atrophied. 

Etiology. — Among  the  predisposing  causes,  bad  hygienic  surround- 
ings, an  excessive  use  of  alcohol  and  tobacco,  indulgence  in  narcotics, 
exposure  to  cold  or  dampness,  rheumatism,  venereal  •  excesses,  scrofiilst 
wasting  diseases,  tuberculosis,  and  genenil  debilitj'  may  be  mentioned  ss 
prominent. 

The  exciting  causes  comprise  injuries  to  the  spine  of  all  kinds, 
operations  for  spina  bifida,  syphilis,  alcoholismus,  some  of  the  diseases 
of  the  cord,  tumors  of  the  cord  or  its  meninges,  caries  of  the  vertebf«» 
tetanus,  hydrophobia,  cancer,  spinal  concussion,  infectious  febrile 
diseases,  and  rheumatism. 

External  pachymeningitis  is  almost  always  a  secondary  disease. 
Among  the  prininry  coiulitiouH  which  may  induce  it  by  extension 
through  the  intcrvertcl)ral  I'orjiniina,  may  Ik*  nicntionod  caries  of  the 
vertebrje,  suppurations  in  the  neck  or  pharynx,  tul^erculosis,  pleuri?*y, 
emi)ycma,  i)eritonitis,  pelvic  sui)puration,  syphilitic  ulceration,  etc. 

Vouth  and  early  a<lult  life  are  more  prone  to  this  disease  than  ohl 
age.  It  is  most  rre<iuent  in  males.  The  acute  fonn  is  liable  to  Iw 
followed  by  the  chronic.  8i)inal  pachymenintjitis  is  a  very  couini<>^^ 
complication  of  Pott's  disease. 

Leptoiuenin<ritis  is  most  frequently  met  with  during  the  winter 
months.  Sun-stroke  is  said  by  some  authors  to  induce  it,  but  I  thi»l^ 
such  instances  must  be  very  rare.  The  chr<>nic  variety  generally  coexist!? 
with  locomotor  ataxia.  nHiltii)le  spinal  sclerosis,  myelitis,  and  oXlw^ 
orjJTJinic  spinal  diseases. 

Symptoms. — The  most  important  and  marked  symptom  of  the«»n!*et 
of  leptomeniniritis  is  fffn'n.  This  may  be  localized  in  the  Imck,  or  it  nw} 
shoot  into  those  parts  wliich  are  associated  with  the  segments  of  the  conl 
nearest  to  the  seat  (►(*  inflammation.  The  pain  is  generally  constant, 
but  it  may  often  be  intensified  by  movements  of  the  spine,  pre!«»«''^ 
over  the  spinous  processes,  or  the  application  of  an  electric  current  to 
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the  spine.  Like  some  other  symptoms  which  occur  early,  it  may  he 
regarded  as  a  clinical  evidence  of  irritation  of  the  posterior  nerve-roots. 

A  chill  or  severe  rigor  may  usher  in  this  disease  in  some  cases.  It 
is  often  followed  by  nausea,  vomiting,  a  moderate  rise  in  temi)erature,  and 
a  sense  of  weakness.  The  pulse  is  seldom  greatly  accelerated  :  it  may 
even  be  below  the  normal  standard. 

Soon  a  rvjidity  of  the  muaclea  of  the  spine  appears.  Opisthotonos 
is  developed  in  some  cases,  e?peciall3'  w  hen  the  cervical  region  is  in- 
volved. The  patient  generally  maintains  a  tixed  position,  since  move- 
ment intensifies  the  pain. 

Convulsive  twitchings  of  the  muscles  may  be  developed.  They  are 
exceedingly  painful. 

The  spinal  reflexes  will  be  found,  as  a  rule,  to  ])e  exaggerate<l ;  this 
symptom  indicates  an  irritation  of  the  lateral  columns  of  the  cord. 

Sensory  and  motor  symptoms  gradually  develop.  The  skin  may 
become  intensely  hypera^sthesic,  and,  as  a  rule,  the  motility  of  the 
bj'peraesthesic  j)arts  is  more  or  less  impaired.  It  is  cr)mmon  to  encounter 
an  incomplete  form  of  paraplegia,  or  anaesthesia  when  the  cord  or  nerve- 
roots  are  seriously  atfected. 

Some  of  the  other  symptoms  of  this  disease  dei)end  upon  the  seat 
and  extent  of  the  lesion.  There  may  be  frequent  micturition  or  retention, 
whenever  the  vesical  centre  of  the  cord  is  involved.  Dyspncea  may  be 
produced  when  the  lesion  is  high  up.  Sweating  of  a  profuse  tyi)e  indi- 
cates an  impairment  of  the  vaso-motor  nerves  or  centres.  The  pupils 
may  be  irregular  from  defective  innervation  of  the  cilio-s))inal  centre. 
Bed-sores  may  be  produced  on  account  of  trophic  disturlumces.  It  is 
unnecessary  to  repeat  here  all  that  has  been  discussed  when  the  etfects 
of  focal  lesions  of  the  cord  were  described.     (Pages  411  to  415.) 

Chronic  spinal  lejitomeningitts  generally  follows  an  acute  attack. 
There  are  exceptions  to  this  rule,  but  they  are  infrequent.  The  extreme 
pain  of  the  acute  stage  usually  gives  place  to  a  sense  of  dull  aching. 
Soreness,  or  an  itching  and  burning  of  the  limbs.  The  '*  cincture 
feeling  "  is  well  marked,  and  is  a  guide  to  the  height  of  the  lesion.  The 
intestinal,  vesical,  and  sexual  centres  of  the  cord  may  be  affected  and 
cause  marked  disturbances  of  their  functions.  Vie  are  apt  to  have 
constipation  or  incontinence  of  fieces,  incontinence  of  urine,  impotence 
or  pria])ism,  l>ed-sores,  etc.  The  lower  limbs  are  particularly  liable  to 
^Kjcome  partially  paralyzed.     Ilypenesthesia  is  also  a  common  symptom. 

In  the  external  variety  of  ])achy meningitis  spinalis,  the  symptoms 
^'losely  resemble  those  of  leptomeningitis.  A  stillness  in  the  back  when 
t-he  patient  rotates  the  spine  (or  when  sitting  or  standing  for  any  length 
of  time)  is  noticed  early.  The  application  of  heat,  cold,  pressure,  or  the 
iiegative  pole  of  a  galvanic  battery  increases  the  pain  at  the  seat  of  the 
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morbid  changes.  The  '^cincture  feeling*'  is  generally  ezpeiieDoed 
aroand  the  body  at  a  level  approximating  closely  to  the  height  of  the 
lesion.  The  pain  is  apt  to  be  more  paroxysmal  than  in  leptomeningitis. 
Sometimes  the  spine  may  present  evidences  of  the  primary  disease  which 
has  indaced  the  morbid  clianges  in  the  extrardural  connective  tiflsoe. 
The  neck  is  not  usually  rigid,  because  this  condition  is  inf^nent  in  the 
cervical  region. 

In  the  internal  variety  of  pachymeningitis  spinalis^  the  symptomi 
run  a  more  chronic  course,  and  more  closely  resemble  those  of  spinti 
and  meningeal  tumors. 

In  the  "  hypertrophic  "  form,  the  stage  of  irritation  is  followed 
(after  a  lapse  of  a  few  months)  by  paralysis  and  atrophy  of  the  miudefl. 
These  later  symptoms  are  due  to  compression  of  the  spinal  cord  or 
the  spinal  nerve-roots.  The  stage  of  irritation  is  characterized  by 
])aroxysms  of  severe  neuralgic  pain  in  the  shoulders,  the  occipnt,  the 
cervical  region  of  the  spine,  and  the  large  joints  of  the  upper  extremity. 
It  is  not  usually  affected  by  pressure  upon  the  spinous  proceftsea. 
Hyperaesthesia  and  paraesthesise  are  frequently  observed  early  in  tbeae 
subjects.  The  skin  of  the  upper  lini1)s  may  show  trophic  disturbanoee, 
chiefly  by  desquamation,  vesicular  eruptions,  or  a  roughness  of  the 
epidermis.  The  hand  may  assume  the  typical  attitudes  depicted  hj 
Charcot  and  Ross. 

Diagnosis. — The  diiferent  forms  of  spinal  meningitis  prevk>Qdy 
described  arc  not  always  easy  of  diagnosis.  The  best  clinicians  hft^^ 
been  misled  in  cases  where  the  autopsy  has  revealed  very  marked  lesions 
of  the  spinal  meninjres.  As  a  rule,  however,  it  is  well  to  suspect  the 
existence  of  spinal  meningitis  whenever  we  encounter  a  persistent  a"*^ 
severe  pain  in  the  back  which  is  aggravated  by  movement,  and  which 
occasional!}'  shoots  along  the  spinal  nerves  (those  associated  with  the 
diseased  area).  Our  suspicions  are  strengthened  if  we  observe  also  » 
tendency  toward  muscular  rigidity,  distortions  of  the  spine,  or  «" 
exaggeration  of  the  spinal  reflexes,  together  with  marked  clinical 
evidences  either  of  irritation  or  impairment  of  the  motor  or  sensory 
functions. 

The  ])resence  of  marked  febrile  symptoms  at  the  onset  of  any  attack 
associated  with  spinal  symptoms  should  lend  us  to  suspect  the  develop- 
ment either  of  a  meningitis  or  a  myelitis.  It  may  be  justly  said,  how- 
ever, that  these  two  conditions  usually  go  hand  in  hand,  and  that  one  or 
the  other  simply  predominates..  The  existence  of  a  "girdle  pain  "or  a 
'* cincture  feeling"  is  rather  diagnostic  of  myelitis;  as  is  also  the 
presence  of  exaggerated  reflexes,  with  bladder  and  rectal  complications, 
changes  in  the  pupils,  contractures,  or  trophic  disturbances. 

The  dithculties  in  diagnosis  are  to  be  attributed  chiefly  to  the  fact 
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that  it  makes  very  little  dirroriMicc  eliiiically  wliether  the  spinal  cord  is 
rn;tn.nUy  disejise<l  or  sul»juetec|  to  pressure,  and  that  wc  cannot  always 
liiscriiuinate  l>etweeii  k'sions  of  the  cord  and  those  which  involve  the 
4pinal  nerve-roots. 

The  table  on  the  fol lowing  V^*^^  ^'i^l  possihly  prove  of  value  to  tin* 
reader  in  making  tlie  diagnosis  of  the  di  tie  rent  types  of  spinal  meningitis 
from  each  other,  and  in  diBerimiuating  between  them  and  other  conditions 
|r}iieh  resetnl»le  therii  in  iiiaiiy  respects. 

r  Prognosis. — In  tlie  external  form  of  pachymeningitis  spinalis,  the 
prognosis  is  always  grave.  Recovery  is  very  rare  and  seldom  complete. 
fal  the  internal  variety  recovery  is  po-ssible. 

L  In  leptomeningitis  spinalis^  the  acute  variety  is  apt  to  coexist  with  a 
nrelitis,  and  the  prognosis  is  grave.  It  is  especially  so  if  paralysid  and 
Rrophy  are  developedj  or  if  the  sphincters  are  involved.  A  bad  con- 
*tilntion,  a  high  range  of  temperature,  dysphagia,  an  extension  to  the 
nedulla,  and  extreme  youth  or  t>ld  age  are  nil  unfavorable  to  the  patient. 

r lapses  are  very  comuuui,  even  if  the  case  progresses  favorably. 
In  the  chronic  variety,  death  is  apt  to  occur  from  cystitis,  IxMbsores, 
111  ncute  exacerbHtion  of  the  disease,  or  an  extension  to  the  medulla.     It 
apt  to  last  for  years,  and  to  lead  to  permanent  paralysis  and  atrophy 
'  muscles. 

Treatment. — The   caut^e  «jf  the   morbid    condition,  ai^  well   as   the 
^niptoms  wlurh  it  creates,  must  necessarily  modify  tiie  treatment  nf 
;h  case. 

Irrespective  41  f  syphilitic  origin,  ^>ome  authors  advise  calomel  by  the 
►uth.  Personally,  it  seems  to  me  a  dangerous  and  unscientitic  way  of 
1  trolling  (?)  inflammatory  processes. 

If    syphilis   exists,    mereurial    inunctions   nv   fumigntion    may    be 
ployed  with  benefit,  and  the    icHlides    may  Ik?   given  in  conjunction 
th  inercwry.     This  subject  is  quite  fully  discussed  on  page  291. 
Applications  of  iee-bajrs,  wet-cn}>s,  leeches,  or  the  actual   cnuiny 
»ay  l^e  made  to  tlie  spine  over  the  priinful  regions. 

Bed-soms  may  be  prevented  by  extreme  care  respecting  the  patient 
d  the  l»ed,  and  by  a  change  in  posture  (preferably  upon  the  side  or 
rlrmien).  IJathing  tlie  skin  daily  in  alcohol,  and  applying  diachylon 
lister  over  any  inflamed  spots,  may  prove  of  service  as  preventative 
ensures.  Air-cushions  are  often  employed  to  remove  pressure  from 
Dfler  surfaces.  If  sores  actually  occur,  they  may  be  treated  by  the 
*nnanent  water  bath  or  by  ordimiry  surgical  dressings. 

If  the  bladder  becomes  involved,  and  exhibits  incontinence,  over- 

m  or  retention,  it  is  advisable  to  introduce  a  c*atheter  at  regnlar  an(, 

mort  intervals,  and  to  thoroughly  cleanse  the  l>ltidder  ihiily  by  atlatdiing 

atlicter  to  the    pipe  of  a    fountain  syringe    hlled  with  water  and 
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raising  and  lowering  the  bag.  This  alternately  distends  and  empties 
the  organ  and  attords  great  relief  to  many  patients.  Tlie  patient  can 
regulate  the  pressure  by  having  a  string  which  is  attached  to  the 
fountain  run  through  a  pulley  in  the  ceiling  directly  over  the  side  of 
the  bed,  so  that  he  can  raise  or  lower  the  bag  without  changing  his 
posture  in  bed. 

The  pain  is  best  controlled  by  opiates  in  full  doses.  I  usually 
administer  it  by  the  hypodermic  method.  The  stomach  is  less  affected 
by  so  doing,  and  you  can  control  the  dose  better  than  by  trusting  it  to 
the  patient  or  the  attendants.  If  nausea  is  created,  add  one  grain  of 
atropia  to  one  ounce  of  Magendie's  solution  of  morphia  in  preparing 
the  hypodermic  solution.  Acid  should  not  be  used  in  dissolving  the 
morphia,  as  it  increases  the  danger  of  abscesses. 

Ergot  and  iodide  of  potash  are  commonly  employed  in  full  doses 
by  most  authors  who  have  written  upon  this  djsease  and  myelitis.  I 
have  not  much  laith  in  the  beneficial  ettects  of  the  latter,  and  I  seldom 
push  ergot  to  extremes. 

As  the  patient  becomes  able  to  walk  it  is  best  to  insist  on  very 
gradual  exercise,  care  being  taken  to  avoid  over-exertion.  In  this  con- 
nection, sexual  intercourse  should  be  interdicted. 

Paralyzed  and  atrophied  muscles  may  be  subjected  to  massage, 
faradization,  galvanization,  or  static  sparks  of  a  mild  character.  I 
think  that  strong  currents  are  generally  detrimental  in  these  patients. 

Finally,  strychnia,  arsenic,  iron,  and  a  well-regulated  diet  are  of 
service  in  building  up  the  strength  during  convalescence,  or  in  prolong- 
ing the  life  of  the  patient. 

TUMORS  OF  THE  SPINAL  CORD  AND   ITS  COVERINGS. 

Within  the  substance  of  the  cord,  glioma  is  most  often  found  among 
the  tumors ;  and  sarcoma  comes  next  in  frequency.  Tubercle  and  gum- 
Ynata,  as  well  as  fibro-sarcoma  and  myxo-sarcoma,  may  likewise  be 
detected  at  an  autopsy.  Tumors  may  also  s])ring  from  the  meninges 
und  the  vertebra*  and  affect  the  s])inal  cord  indirectly. 

Morbid  Anatomy. — Glioma  most  often  atlects  the  cervical  and 
lumbar  enlargements.  If  extremely  vascular  (as  it  sometimes  is)  the 
tumor  may  be  infiltrated  with  blood  and  contain  blood-c3'Sts.  It 
probably  starts  from  the  neuroglia.  Mixed  varieties  of  glioma  are 
Sometimes  found  in  the  substance  of  the  cord  (chiefly  glio-sarcomata). 

In  the  meninfjes  of  the  cord^  we  may  encounter  all  the  varieties  of 
tumors  mentioned  excepting  glioma;  and,  in  addition,  carcinoma, 
psammoma,  parasitic  growths,  fibromata,  and  myxomata. 

The  bones  of  the  vertebral  rohnnn  and  their  periosteum  may  be  the 
starting  point  of  intra-spinal  growths.     These  may  compress  the  cord. 
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The  effects  of  focal  lesions  of  the  cord  at  different  levelB  any  be 
studied  in  this  connection  with  benefit.    (Pages  411  to  415.) 

Diagnosis. — Some  of  the  more  Important  symptoms  of  this  afSwtioo 
can  be  contrasted  with  those  of  other  spinal  diseases  (which  doidj 
simulate  it)  as  follow : — 
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Prognosis. — The  situation  of  the  clot  modifies  the  pro^o8i8,a8  ^^^t 
as  the  amount  of  blood  which  is  extnivasated  into  the  siibstance.of  "^ 
cord.  Hemorrhages  into  the  dorsal  seirraents  cause  less  serious  syr^^  ^ 
toras  than  if  present  in  the  cervical  sejrments  (where  the  respiration  ir^  ^• 
he  disturl)ed  by  interference  with  the  phrenic  nerve),  or  in  the  him*  '^ ' 
sejrments  (where  the  centres  for  the  vesical  and  rectal  sphincters  f»^^ 
probably  situated).     The  rapid  development  of  bed-sores  is  an  unfev^^ 
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SPINAL  HEMORRHAGE. 
BI»hk1  is  rarely  extmvasated  in  to  t\w  suhstanre  of  tlie  spinal  t'onL 
19  generally  pmired  out  into  the  9)jinal  uiLMiiniies,     Wv  oan  theivlbiv 
divide  Bpinal  hifinoiTlmgt'   into   the  intra'tnt'duUart/  vaj'iut^'  or  '^  sjiiual 
^jjoplexy/'  and  the  extra  •medulla  rj^  variety,  or**  nieniui^t^al  beni(*rrhage/' 

SPINAL  APOPLEXY. 

( HiEtmatomyelin, ) 
Etiology. — This  rtnidition   i&  somewhat   rare.     It   may  oeeur  froiu 
han^es-   in  the    coals   dt'    the    l>loocl-vesssels    or    IVont    exoessive    l>lf>ofi- 
rej*sure.     Probably  the  latter  cause  it*  not  alnm-  siutfieient  tu  indnre  it 
I  health. 

Morbid  Anatomy. ^We  encottnter  intra-mednllary  liemorrliajii:*'  m 
onneetiou  with  gliomntuus  tumors,  acute  myelitis,  and  trauniali«itns. 
lie  clot  19  iiJ^ually  small  in  size,  seldom  exceeding;  that  of  an  almond. 

In  exceptional  causes,  the  Moud  may  escape  throu^di  the  pia  iritu  tlie 
llliaraehnoidean  cavit}. 

The  age  of  the  clot  will  modity  its  appearances  at  an  autopsy.     Jf 
ccent  it  will  be   red   or  blackish-red.     Older  clots   heeome  brown    or 
How  iu  color*     If  snfticient  time  has  elapsed  to  allow  of  still  fnrtljer 
^lianges,  the  clot  may  be  fMund  to  be  encni^sidated  by  a  fiViroiis  dei>«»sit. 
possibly  an  apoplectic  cyst  i>r  a  pignienteil  eiratrix  may  !«■  all  thnt 
inain^  of  the  original  lesion. 

Symptoms. — These  <1epend  upon  the   sent  .Miid   extent  nX  the  lesion* 

H  a  rule,  the  patient  is  attncked  with  sudden  paniplegiiu  aecumpanied 

severe  pain  in  the  back.     The  [min   usually  snbsides  within  twenty- 

\\r  honrB.     Oceaw-ionnlly.  the  Bym]>ti»ms  will  indicate  a  unilateral  lesion 

the  cord.     (Fig.  07.)     Again,  the  etfeets  of  disease  conliued  to  the 

Interior  or  anterior  horns  will  l>e  evidenced  at  the  onset 

Prodronuata  are  very  infrequently  oltserved.     C'onsciousneas  is  not 

t  except  when  the  lesion  is  situated  near  the  methilla.     A  slight  fever 

apt  to  follow  the  attack  after  a  lapse  of  some  hours.     A  high  range  of 

ini>ernture  only  occurs  as  the  result  of  com  jdi  eat  ions,  such  as  eystitis, 

-sores,  etc. 

he  paralysis  may   be  of  the  type   t»f  monojilegin,  hemiplegia.  «»r 

The  sensory  functions  may  be  disturbed,  causing  anaesthesia,  aual- 
ia.  hyperjesthesia,  para*stbesia%  etc. 

The  bladder  antl  rectum  may  be  atfeeted. 

Tlje  retlexcs  may  be  abolished  or  exaggerated. 

Vasa-motor  and  tro|dnc  disturbances  have  l>een  observetl,  antl  also 
ninturia  and  albuminuria. 
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onset,  provided  the  clot  be  near  tlie  medulla.  Spinal  hemorrhage  may 
induce  a  complicating  meningitis  ;  and  the  extension  of  this  inflammation 
to  the  medulla  ma}'  cause  death.  Permanent  paralysis  and  atrophy  of 
muscles  may  be  induced  by  pressure  upon  the  anterior  nerveroots, 
although  the  spinal  cord  may  have  entirel}'  escaped  injury. 

The  published  records  of  these  cases  go  to  show  that  quite  a  large 
percentage  tend  to  make  a  recovery  without  any  ver}'  serious  impairment 
of  motion  or  sensation. 

Treatment. — This  is  similar  to  that  given  for  spinal  ai)oplexy. 

MYELITIS. 

Inflammation  of  the  substance  of  the  spinal  cord  has  been  partially 
studied  already  under  the  heads  of  two  systematic  spinal  diseases,  viz.: 
poliomj'elitis  anterior,  and  central  myelitis. 

We  now  approach  tiie  consideration  of  structural  changes  in  the 
cord  of  an  inflammatory  type  which  assumes  the  character  of  a  focal  or 
*' non-systematic  "  spinal  disease. 

We  shall  discuss  this  morbid  condition  as  of  two  varieties,  the  acute 
and  chronic. 

ACUTE  MYELITIS. 

This  disease  may  be  primary  or  secondary.  It  is  comimrativcly  a 
rare  affection ;  more  frecjuent  in  males  than  in  females,  and  is  generally 
observed  during  middle  life. 

Etiology. — The  causes  of  this  disease  vary  with  its  type;  although 
a  predisposition  to  it  may  be  engendered  by  excesses  in  alcohol,  '«<! 
hygiene,  overwork,  venereal  excesses,  and  exposure  to  danij^ness. 

The  priniarii  variefj/  may  be  developed  as  the  result  of  rheumatism, 
Inunnatisni  to  the  sj)ine, severe  emotional  excitement  and  certain  poij^oiK 
Among  the  latter  causes,  lead,  arsenic,  mercury,  phosphorus.  aleoli«>l. 
and  carbonic  oxide  have  l)een  known  to  induce  it.  Some  of  tlH><? 
poisons  nmy  W  taken  into  the  system  while  following  certain  iik^ii"- 
facturiug  pursuits. 

Tlie  .<(Uun\(I(irn  rnn'cff/  may  be  induced  l^y  diseases  of  the  vcTttl'n^' 
and  the  sj)inal  meninges;  either  by  extension  of  inflammatory  proct's^^'- 
or  as  the  result  of  conii)ression  of  the  cord.  Again,  it  has  been  kno^n 
to  follow  pneumonia,  phthisis,  syi)hilis,  diphtheria,  pyaemia,  the  eriii>li^»' 
fevers,  and  malarial  ])oisoning. 

Morbid  Anatomy.  —  Myelitis  of  the  acute  form  most  eonnnoiily 
attaeks  the  dorsal  segments:  occasionally  the  cervical  and  liimUir 
enlargements  of  the  cord.  The  extent  and  seat  of  the  inflannnati'»n 
varies.  It  may  attack  the  central  gray  matter  {central  /»?/(»////>):  a^raiii. 
it  may  traverse  the  entire  si)inal  sugnient  {traiif<i'crtie  nii^elilis):  tinally. 
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it  may  be  distinctly  circumscribed  and  confined  to  one  lateral  half  of  the 
cord  {circumscribed  myelitis), 

A  very  rare  condition,  known  as  ''perimyelitis^^  or  ''myehh- 
meningitis  (in  which  only  the  periphery  of  the  cord  is  intiamed)  has  been 
observed. 

The  appearance  of  spots  of  myelitis  must  not  be  confounded  with 
post-mortem  changes  which  are  commonly  detected  during  the  warm 
months  in  subjects  which  have  been  kept  some  time. 

When  myelitis  is  present,  we  may  encounter  the  characteristic 
appearances  of  red,  white,  or  yellow  softening.  These  have  been 
ilescribed  in  connection  with  the  brain  (page  317). 

The  formation  of  a  distinct  abscess  of  the  cord  is  sometimes 
observed  in  mj^elitis  of  the  acute  form.  It  is  most  often  found  in 
j>3'a»mic  and  traumatic  cases. 

The  meninges,  especially-  the  pia,are  generally  more  or  less  reddened, 
softened,  and  infiltrated  with  pus.  Tlie  nerve-roots  may  be  markedl}^ 
swollen  and  appear  redder  than  normal.  Finally,  evidences  of  ascending 
or  descending  spinal  degeneration  (see  Fig.  92)  are  generally  to  Ihj 
detected. 

Symptoms. — The  onset  of  an  acute  myelitis  may  or  may  not  be 
[>receded  by  prodromata.  If  so,  they  nre  poorly  defined  and  are  those 
of  slight  febrile  disturbance. 

The  onset  may  be  accompanied  by  convulsions  in  children;  and,  in 
adults,  by  a  chill  and  marked  fever. 

Within  a  short  space  of  time  the  patient  begins  to  notice  abnormal 
sensory  symptoms,  such  as  pain  in  tlie  back,  a  cincture  feeling  around 
the  chest  or  abdomen,  formication  and  shooting  pains  in  the  limbs, 
pains  in  the  joints  or  cardialgia.  The  pain  in  the  back  is  not  increased 
l)y  movement,  unless  a  spinal  meningitis  coexists. 

The  muscles  may  exhibit  twitchings  or  temporary  contractures 
earl}'.  The  bladder  may  be  affected  almost  from  the  onset;  causing 
either  retention,  overflow,  or  incontinence  of  urine. 

Later  in  the  disease,  paralysis  of  the  muscles  of  a  complete  or 
partial  character  develops.  Complete  anaesthesia  may  be  observed  in 
other  parts. 

The  muscles  begin  to  waste  rajridly  whenever  the  anterior  horns  of 
the  spinal  gray  matter  are  attacked  ;  and  the  "  reaction  of  degeneration  " 
is  then  developed  in  the  nerves  and  muscles  associated  with  the  spinal 
segments  thus  atfected. 

If  the  muscles  of  the  abdomen  or  chest  are  paralyzed,  respiration 
becomes  markedly  interfered  with,  and  slight  pulmonary  complications 
become  a  source  of  danger  to  the  patient.  Asphyxia  develops  suddenly 
when  the  phrenic  nerve-roots  are  attacked. 
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In  some  cases  delayed  sensation  (iiage  398)  is  observed.  Id  me 
instances,  circumscribed  stimulation  of  the  skin,  as  in  the  case  oft  pin- 
thrust,  is  followed  by  a  vibration  of  the  limb.  This  is  known  » 
*'  dyssMihesia.^^ 

The  vaso-motor  nervea  generally  give  clinical  evidence  of  their 
imimirment  quite  early  in  the  disease.  The  paralyzed  limb  may  cease 
to  perspire.  The  Joints  may  swell  from  oedema,  and  become  cold  and 
peculiarly  pale.  Eruptions  may  develop,  usually  of  the  vesicnUr  type. 
Over  the  bony  points  which  sustain  the  weight  of  the  patient,  the  skin 
is  peculiarly  liable  to  become  reddened,  and  to  undergo  a  rapid  form  of 
gangrenous  destruction.  We  encounter  bed-sores  of  this  type  chiefly  in 
the  region  of  the  sacrum,  and  over  the  trochanters,  malleoli,  and  the  m 
calcis. 

Cerebral  symptoms  arc  generally  absent.  In  rare  cases,  atrophy  of 
the  optic  nerve  has  been  observed. 

The  urine  may  become  ammoniacal,  bloody,  albuminous,  and  mc- 
charine.  Indications  for  regular  catheterism  are  often  clearly  pro- 
nounced. Involuntary  evacuutions  of  the  bowels  may  follow  a  pandyu* 
of  the  sphincters. 

The  condition  of  the  reflexes  varies  with  the  seat  and  extent  of  the 
lesion.  If  the  lateral  column  is  alone  affected,  they  will  be  exaggerate 
If  the  ^^ reflex  arc"  (Fig.  34)  is  injured  anywhere  in  its  coarse, they 
will  be  decreased  or  abolished. 

Diagnosis. — Acute  myelitis  is  apt  to  be, confounded  with  spinal 
meningitis,  spinal  apoplexy,  spinal  meningeal  hemorrhage,  hysterical 
panilysis,  and  multiple  neuritis. 

From  the  lirst  tliree  of  these  diseases,  the  distinguishing  points  are 
clearly  shown  in  a  diairnostic  table  on  page  426. 

From  true  hfjsteriral  paralysis,  without  organic  spinal  chan^* 
acute  myelitis  is  to  l>e  told  by  its  rapid  course,  its  febrile  sym])tonis.  it^ 
bladder  and  rectal  complications,  its  trophic  disturbances,  and  the  '*ex 
attected. 

From  multiple  twurif is,  m\v\\t\H  is  to  ])e  diflerentiated  in  many  ca<»es 
by  the  absence  of  severe  pains  in  the  limbs,  an  imperfect  history  <>f 
excess  in  alcohol,  the  pain  in  the  back,  and  the  retention  of  normal 
electrical  formuhe,  both  of  nerves  and  muscles.  In  a  few  caseJ*.  *•»** 
diagnosis  is  dillicult.  While  it  is  not  always  easy  to  make  the  di^<tin^' 
tion,  it  must  Ih»  remembered  that  ])e(l-sores  and  a  disturlianee  of  th^' 
])la(lder  and  rectum  are  peculiarly  characteristic  of  myelitis. 

Prognosis.— If  the  myelitis  is  not  of  the  hemorrhagic  variety, 
the  duration  of  the  acute  form  is  usually  from  one  to  several  week^ 
The  patient  may  die  of  ammoniaunia,  septiciemia,  pywmia,  exhaustion, 
paralysis   of  the    respiratory  or  cardiac  centres,  or  some   pulmouar}' 
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complication  (chiefly  pneumonia).  Some  patients  pass  into  a  subacute 
or  chronic  variety  of  myelitis.  A  few  are  said  to  have  recovered 
completely. 

Treatment. — The  steps  indicated  in  connection  with  the  treatment 
of  spinal  meningitis  are  applicable  to  that  of  myelitis. 

CHRONIC   MYELITIS. 

Under  this  head  some  authors  place  all  inflammatory  conditions  of 
the  substance  of  the  spinal  cord  which  are  focal  in  type,  run  a  pro- 
tracted course,  and  are  unattended  with  febrile  symptoms.  Some  of  the 
'•  systematic  "  diseases  already  described  are  but  special  forms  of  chronic 
myelitis;  as,  for  example,  primary  lateral  sclerosis,  locomotor  ataxia, 
amyotrophic  lateral  sclerosis,  poliomyelitis  anterior  acuta,  etc. 

Etiology. — A  congenital  or  acquired  hereditary  predisposition  to 
^his  form  of  myelitis  is  more  pronounced  than  in  the  acute  variety. 
The  exciting  causes  are  similar  to  those  of  the  acute  form  of  the  disease. 

Morbid  Anatomy. — The  eye  will  usually  detect  a  flattening  or 
depression  of  the  spinal  cord,  with  an  unnatural  firmness  of  its  substance, 
at  the  seat  of  the  disease.  The  pia  may  be  adherent  over  the  diseased 
area;  and  it,  as  was  the  dura,  may  be  markedly  thickened.  In 
exceptional  cases  softening  of  the  cord  is  observed ;  possibly,  also,  the 
formation  of  cavities  in  its  substance  (syringomjelia)  may  be  detected. 

The  microscope  will  usually  show  an  increase  of  Deiter's  cells, 
which  are  often  enlarged  and  present  numerous  nuclei ;  a  marked 
increase  of  the  neuroglia ;  a  thickening  of  the  coats  of  the  blood- 
vessels ;  a  dilatation  of  the  lymi)liatic  sheaths  of  the  blood-vessels ;  an 
enlargement  of  the  axis-cylinders  (chiefly  at  the  periphery  of  the  lesion); 
a  disappearance  of  the  medullary  sheaths ;  and  the  presence  of  granulo- 
fatty  cells. 

Chronic  myelitis  ma}'  in  exceptional  cases  be  confined  to  one  lateral 
half  of  the  cord.  It  more  often  tends  to  spread  transversely  to  both 
lateral  halves.     It  may  also  assume  a  multiple  form. 

The  abdominal  and  thoracic  viscera  may  exhibit  evidence  of  existing 
complications  of  m3'elitis. 

Symptoms. — These  are  modified  somewhat  by  the  seat  and  extent 
of  the  lesion, — a  statement  which  is  true  of  all  focal  spinal  lesions.  In 
a  general  way,  they  resemble  those  of  tlie  acute  variety  of  myelitis,  save 
in  the  fact  that  their  approach  is  more  gradual  and  unattended  with 
fever. 

Hyperesthesia,  numbness,  formication,  and  occasional  severe  pains 
in  the  limbs  are  commonly  observed.  These  are  followed  or  accom- 
panied b}^  a  steadih'  increasing  weakness  of  the  lower  limbs,  usually 
associated  with  imperfect  micturition  and  defecation. 
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Paraplegia  is  more  frequent  than  unilateral  paralyais  inthisditnit 
Whenever  the  lateral  column  of  the  cord  is  attacked,  the  gait  of  sptftk 
paralysis  may  be  induced  (p.  163).  We  are  particularly  apt  under  these 
circumstances  to  encounter,  in  addition  to  the  progressive  paresis  of  tbe 
legs,  contracture,  muscular  spasms,  and  exaggeration  of  the  tendoB 
reflexes. 

The  later  symptoms  of  this  affection  are  similar  to  those  of  tiie 
acute  form  already  described.  In  some  instances,  *'  bulbar  symptoms^ 
(p.  384)  may  be  added  to  those  already  mentioned. 

Diagnotit. — All  forms  of  paraplegia  must  be  differentiated  froa 
each  other.  Whenever  this  symptom  is  clinically  encountered,  tbe 
differential  tables  given  on  pp.  422  and  426  will  assist  the  reader  in  doing 
so ;  and  the  light  thrown  upon  the  symptomatology  of  diseases  of  the 
spinal  cord  in  the  first  section,  together  with  the  general  remarks  od 
"  focal  *'  spinal  lesions  will  aid  in  localizing  the  exact  seat  of  the  lesioB 
which  has  induced  paralysis. 

It  is  very  important  in  all  focal  spinal  lesions  (1)  that  the  exict 
limits  of  both  the  motor  and  sensory  paralyses  be  accurately  mapped  ovt 
in  each  individual  case ;  and  (2)  that  the  vertical  extent  of  the  lesion  be 
determined  by  testing  each  of  the  spinal  reflexes.  This  can  be  done  bf 
the  methods  alrea<ly  described  in  Section  II  of  this  work.  Those  only 
are  abolished  which  depend  upon  a  reflex  arc  in  the  diseased  segments 
If  a  beil-sore  develops  it  is  clinical  evidence,  as  a  rule,  that  the  nerrei 
which  supply  that  particular  area  of  skin  are  involved  directly  in  the 
spinal  lesion. 

Prognosis. — Syphilitic  cases  may  make  a  complete  recovery;  V^ 
vided  treatment  be  begun  l)erore  spastic  symptoms  become  develoi)e<l. 
The  course  of  the  otiier  varieties  of  chronic  myelitis  is  very  protracted 
(often  ten  to  twenty  years),  Imt  is  usually  fatal. 

Treatment. — The  treatment  sug<i:e8ted  for  spinal  meningritis  is 
applicable  to  this  disease.  Erb  extols  the  effects  of  the  "cold-water 
cure  "  in  Ziemssen's  Encj'clopedia,  and  gives  some  directions  for  its  os** 
I  have  never  tried  it  personally. 

If  spastic  symptoms  are  prominent,  ergot  and  the  nitrate  of  silver 
act  l)etter  than  strychnia,  in  my  experience.  When  the  psmAy^^ 
muscles  are  relaxed  and  flaccid,  strychnia,  iron,  arsenic,  phosphorus  ft^'l 
(quinine  are  of  benefit. 

I  have  obtained  very  beneficial  results  in  several  cases  by  the 
withdrawal  of  heavy  static  sparks  from  the  spine  and  the  paralysed 
muscles.  This  treatment  certainly  surpasses  any  other  form  of  electric*^ 
application.  The  machine  must  have  large  plates  to  generate  sufficient 
(piantity  to  yield  good  results. 
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SYRINGOMYELIA    AND    HYDROMYELIA, 

Cavities  in  tbe  substance  of  the  spinal  cord  niny  exist  either  as  a 
ftgenitnl  or  acquiretl  condition*  Their  extent,  situation,  and  contour 
ty  in  dilferent  eases.  They  Uj^iuaily  contain  a  serous  or  hemorrhagic 
d,  auii  occasionally  a  hyaline  material. 
These  cavities  may  be  single  or  multiple.  They  are  most  common  in 
lio&terior  white  columns  of  tbe  cervical  and  iK)r«al  segments  of  the 
fd.  They  may  Im  totally  independent  of  the  central  canal  of  the  cord, 
i  they  usually  communicate  with  it  The  anterior  horns  an;  oeeasion- 
f  found  to  be  the  seat  of  such  cavities. 

Morbid  Anatomy.~The  wall  of  these  cavities 
l^enerally  composed  of  a  firm  fibrous  tissue 
ieb  is  apt  to  be  friable  and  hi^ihly  vascular), 
pf  myxomatouy  tistsue.  Its  inner  surface  may 
may  not  be  lined  with  epithelial  cells  of  the 
indrical  variety. 
Aetiuired  cavities  may  result  from  the  soften- 
and  degejieration  of  clots  or  of  spinal  tumors 
ietly  glioma),  and  from  spinal  compression. 
otiic  myelitis  may  possibly  induce  cavities 
Jiin  the  cord.  Meningeal  adhesions  have  been 
isidered  by  some  antbors  as  a  possible  factor 
lielr  development. 

Symptoms. — Large  cavities^  in  the  cord  may 
Bt  Without  causing  any  symptoms  during  life. 
they  are  created  by  the  morbid  conditions 
itioned  above,  tbe  symptoms  will  be  those  of 
exciting  cause. 

The  situation  of  these  spinal  cavities  being, 
R  ride,  eoufined  to  the  anterior  horns,  the 
rtml  gray  matter  and  the  iiosterior  cohnnns 
the  cord  would  naturally  suggest  tlie  eo- 
itcnce  during  life  of  interference  with  tbe 
ki^ory.  vaso-motor,  and  trophic  functions  of  tbe 
Hal  ftegments  involved,  as  well  as  more  or  less  atrophy  of  the  muscles, 
I  possibly  motor  paralysis.  Tbe  reported  cases,  wburc  post-mortem 
lenation  has  confirmed  the  diagnosis,  seem  to  sustain  such  a 
iclusion. 
Among  the  ahnormal  sefmory  phtifiotneua  note<l  by  various  observers, 
find  the  following  mentioned  :  Analgesia,  an  im|>erfect  perception 
r.arying  degrt^es  of  tern [ k* rat u re,  and  oecasitmally  ana'Sthesia  and  tm- 
rfect  localization  of  toueh-imprcssions.     The  seat  of  these  abnormal 

23 


Fic.  laCK— Cavitiks  wrTMtN  th» 

SL'llSTANCtC  OP  THK  SPtKAL 
CoHD,CnNSTlTirTINO  fHttCoN- 

inrioN  KMOWN  AS  '*Svi«ingo' 
mvhma/*  a,  6.  Cervjciil  cord  ; 
^r^donal  oofct ;  a,  t,  Jumbju-  cord. 


434  LECTURES  ON  NEBVOUS  DISEASES. 

sensory  phenomena  depends  upon  the  spinal  segments  attacked.   (See 
tables  on  pages  411  and  415.) 

The  abnormal  trophic  or  vaso-motor  phenomena  may  comprise  any  or 
all  of  the  following  conditions :  Eruptions  (chiefly  of  the  ballooB  type). 
defective  secretion  of  perspiration  in  some  localized  form,  abeceBses  or 
intractable  ulceration,  fragility  or  atrophy  of  bones,  lowering  of  the 
temperature  of  some  parts,  cyanosis,  etc. 

The  abnormal  muscular  phenomena  may  comprise  all  the  symptoms 
enumerated  when  describing  the  clinical  history  of  poliomyelitis. 

Diagnosis. — This  disease  may  be  confounded  during  life  with  mul- 
tiple neuritis,  amyotrophic  lateral  sclerosis,  poliomyelitis,  multiple 
sclerosis,  and  spinal  tumors  outside  of  the  cord. 

¥Tom  multiple  neuritis,  it  is  told  by  the  fact  that  impressions  of 
touch,  temperature,  and  pain  are  not  equally  and  simultaneoimly  iiB- 
paired,  as  they  are  when  a  nerve-trunk  is  undergoing  extensive  degenen* 
tion.  The  history'  of  the  patient  might  also  exclude  the  exciting  csoses 
of  neuritis. 

From  amyotrophic  lateral  sclerosis,  this  affection  is  told  by  its  being, 
as  a  rule,  a  unilateral  spinal  atfection,  and  by  the  absence  of  the  peenlisr 
rigidity  of  the  muscles  and  the  characteristic  deformity  of  amyotrophic 
spinal  sclerosis.  Moreover,  the  duration  of  life  is  much  longer  in 
syringomyelia. 

From  poliomyelitis  anterior,  it  differs  in  that  sensor}'  symptoms 
generally  coexist  with  paralysis  and  atrophy,  and  also  in  that  the  vaso- 
motor and  trophic  disturbances  are  quite  marked. 

From  multiple  spinal  arlerosis,  it  may  be  told  by  the  al>sence  of 
tremor,  and  the  limited  number  <»f  spinal  segments  involved  in  syringo- 
myelia. 

From  spinal  tumors,  pressintr  upon  one  lateral  half  of  the  cord,  this 
disease  is  to  l)e  distinguished  chiefly  by  the  absence  of  all  symptom^ 
pointing  to  an  implication  of  tlie  vertebra?. 

Prognosis. — Syringomyelia  seems  to  follow  a  somewhat  uncertain 
coarse.  It  may  protrress  slowly,  or  become  stationarj' for  long  perio<'s 
of  time.     Occasionally  it  causes  a  suddeii  fatal  termination. 

FUNCTIONAL   DISEASES    OF  THE    SPINAL  CORD. 

In  !v  precedinjr  table  (p.  350)  we  have  included  under  this  hea^H"** 
conditions  of  spinal  irritation,  functional  paraplep:ia,  spinal  neurasthenia, 
writers'  cramp  or  paralysis,  and  tetany. 

Some  of  these  will  l)e  discussed  under  the  general  head  of  functional 
nervous  disease,  to  whose  special  consideration  the  sixth  section  of  th** 
work  will  be  devoted.  Others  demand  some  passing  notice  in  thw 
section. 
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•       SPINAL  IRRITATION. 
(Anaemia  of  the  Posterior   Columns,) 

Notwithstanding  the  opinions  of  many  writers  to  tiie  contrary,  it  is 
questionable  to  my  mind  whether  it  is  proper  to  regard  this  condition  as 
a  special  form  of  disease.  The  symptoms  which  are  generally  enumer- 
ated under  this  head  are  very  often  nothing  more  than  manifestations  of 
the  hysterical  or  neurasthenic  states.  It  is  probabl}'  a  purely  functional 
ierangement,  and  affects  young  adults  (from  fifteen  to  thirty-five  years 
jf  age),  chiefly  of  the  female  sex. 

Etiology. — For  information  on  this  subject,  1  would  refer  the  reader 
bo  m^'  remarks  relating  to  the  causes  of  neurasthenia  and  hysteria. 

Symptoms. — Pain  in  the  region  of  the  spine  and  marked  tenderness 
Dver  the  spinous  processes  of  the  vertebra?  and  adjacent  skin  are  the 
prominent  symptoms  of  this  affection. 

The  pain  is  of  a  most  distressing  kind^usuall}^  described  by  patients 
as  a  severe  "  ache."  It  is  very  commonly  experienced  between  the 
shoulder-blades  and  in  the  lumbar  region ;  but  it  may  extend  into  the 
thighs  and  down  the  area  of  distribution  of  the  sciatic  nerves. 

Nausea  and  vomiting  ma}'  coexist  with  tenderness  confined  to  the 
cervical  spines. 

The  hypersenthesia  is  often  of  an  extreme  kind.  It  exists  over  the 
vertebral  spines.  The  slightest  pressure  along  the  spine  may  call  forth 
evidences  of  acute  suffering  on  the  part  of  the  patient. 

The  general  health  is  usually  ]>elow  par.  The  urine  may  be  loaded 
with  phosphates,  the  digestive  functions  poor,  the  eyes  asthenopic,  and 
the  mental  condition  sluggish  and  apathetic. 

No  evidences  of  impairment  of  motility  are  observed,  nor  is  there 
any  ana?sthesia.     The  bladder  or  rectum  is  never  paralyzed. 

Treatment. — The  reader  is  referred  to  my  remarks  on  the  treatment 
of  spinal  neurasthenia  and  hysteria. 

FUNCTIONAL  PARAPLEGIA. 

The  lower  limbs  may  sometimes  be  ])aralyzed  without  an  organic 
3HUse.     We  encounter  this  condition  chiefi}^  in  women  and  children. 

Etiology. — An)ong  the  causes  of  this  condition  may  be  mentioned 
liysteria,  antemia,  blood  ])oisons  (malaria,  lead,  arsenic,  phosphorus, 
?rgot,  alcohol,  etc.),  ovarian  irritation,  phimosis,  and  many  other  forms 
3f  reflex  irritation.  I  believe  that  "  eye-strain  "  is  a  factor  in  tliese  cases 
ioo  commonly  overlooked. 

Symptoms. — When  hysteria  exists,  Drummond  thinks  that  an  in- 
sensibility to  pain,  but  not  to  touch  or  temperature,  is  peculiarl}-  char- 
acteristic.    Duchenne,  on  the  other  hand,  regards  the  loss  of  muscular 
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sensibility  as  of  great  diagnostic  inii>ortance.  Todd  has  described 
certain  facial  changes  (p.  170)  as  of  value  in  recognizing  this  conditioB. 

Reynolds  has  described  a  type  of  functional  paraplegia  '*  deptnikni 
purely  upon  xdeay*'  in  which  the  patient  is  strongly  impressed  with  the 
fJEUSt  that  voluntary  movement  is  impossible.  He  claims  that  thii  itite 
is  not  necessarily  hysterical 

In  malarial  paraplegia^  the  paralysis  is  said  to  be  intermlttoit  in 
type.     I  Iiave  never  observed  a  case  of  this  kind. 

In  rejlex  paraplegia,  the  bladder,  external  genitals,  arethra^oTtfiei, 
and  the  eye  may  act  as  the  exciting  cause. 

In  alcoholic  paraplegia,  the  symptoms  of  *' multiple  neuritis"  aR 
apt  to  be  encountered  ;  hence  this  condition  is  not  purely  ftmctiontl  in 
many  cases.  Pains  in  the  limbs  and  the  coexistence  of  the  ^*  reaction  of 
degeneration  ''  (p.  189)  are  diagnostic  of  the  latter  condition. 

Treatment. — The  removal  of  the  cause  and  steps  judiciously  dinetod 
toward  the  improvement  of  the  general  health  are  indicated.  Electricity, 
massage,  tonics,  etc.,  are  beneficial.  In  my  opinion,  a  correction  of 
'^  eye-strain  *'  will  generally  prove  of  immediate  service  to  a  large  pro> 
portion  of  adult  cases. 

writers'  cramp. 

(Prof easional  Cramp ;  Mogigraphia ;  Oraphospasm;  Cheirotpam.) 

Writers,  pianists,  violinists,  telegraphers,  the  counters  of  ptp^ 
bills,  etc.,  often  become  unable  to  pursue  their  vocations  fh>m  a  pecnlitf 
form  of  weakness  and  pain,  or  a  tendency  toward  sudden  spasm  of  the 
muscles  of  the  hand  and  forearm. 

Etiology. — Any  occupation  which  requires  incessant  use  of  a  cert»i*» 
set  of  muscles  of  the  forearm  or  liand  may  lead  to  this  distressing  con- 
dition. It  is  doubtful  to  my  mind  if  injuries,  sprains,  or  exposure  to 
cold  ever  induced  this  morbid  state.  I  regard  causes  of  that  character 
as  mere  coincidences. 

Symptoms. — This  condition  develops  gradually.  The  patient  feel* 
at  first  a  peculiar  sense  of  distress  or  fatigue  in  i)erforming  for  *">' 
length  of  time  the  vocation  which  has  induced  it.  This  sense  of  distress 
may  be  in  the  fingers  or  forearm.  It  is  accomimnied  sooner  or  later  hv 
a  peculiar  awkwardness  in  the  finger-movements,  a  sense  of  stiflhess  ^" 
the  fingers,  or  a  tendency  to  uncontrollable  spasm  of  the  fingers  wlien 
these  acts  are  persisted  m. 

Gradually  these  symptoms  increase  in  severity.  The  fingers  Ijecome 
more  and  more  uncontrollable  when  used  by  the  patient  in  his  vocation- 
For  example,  when  writing,  the  pen  may  be  fiung  from  the  hand  or 
pressed  violently  upon  the  page.  A  pain  Incomes  marked  along  the 
arm,  often  as  high  as  the  shoulder.    After  ceasing  all  attempts  at  writingi 
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Illie  limb  afifected  may  feel  relieved  by  rubbing  it  and  knead iug  the 
bu^eles  for  some  time.  In  many  cases,  the  vocation  whicb  haa  oeca- 
elonecl  the  cramp  has  to  be  almndoned. 

Strnnge  as  it  may  seem,  these  [latients  can  use  their  affected  hand 
B>r  any  other  purpose  with  their  accustomed  facility.  I  have  seen  cases 
^here  the  patient  eoubi  flmw  for  hours  but  could  not  write  for  one 
minute  without  distress.  8ome  sutiVrers  learn  to  use  the  MX  ftrind,  so 
■Ib  to  avoid  using  the  aitlicted  member.  If  the  left  hand  is  then  over- 
^iixed,  the  condition  tends  to  l)ecome  bilaterab 

This  disease  is  very  persistent,  after  it  is  well-developed.  I  per- 
[umlly  suffered  from  it  for  manj'  years;  and  um  still  unable  to  write 
Dntinuously  with  a  pen  fur  any  length  of  time  without  severe  distress. 
can  use  a  type-writer,  however,  fur  hours  without  the  slightest  symptom 
*  cramp. 

Respecting  the  morbid  anatomy  of  this  disease,  many  theories  have 
^en  advanced.  Altliaus  regards  it  as  an  exhaustion  and  abnormal 
ritability  of  the  courdinating  centres  in  the  upper  part  of  tlie  enrd* 
jme  authors  consider  it  an  atlection  of  the  moscidar  system  only  or  of 
\e  tenninal  plates  of  the  nerves.  Ross  claims  that  he  can  locate  the 
iseasc  by  the  electrical  reuetions  of  the  affected  mitseJes,  He  places  it 
the  ganglionic  spinal  cells,  when  the  reactions  are  diminished;  ami  iu 
ie  cortex,  when  the  reaetituis  are  inteusitied 

Treatment.^ Entire  rest  from  the  occupation  that  causes  distre:^s  is 
le  ftr?it  ste|)  in  the  treatment.     This  must  be  ensured  for  mauy  montlis, 
posjiible. 

Some  patients  who  cannot  do  this  are  benefited  by  wearing  a  rubber 

Mid  around  the  forearm;  otlu-rs  by  holding  the  pen  in  an  unusual  W}ti\  ; 

few,  by  employing  a  cork  pen-holder  of  an  extreme  size  (often  over  an 

[th  in  diameter);  while  many  have  recourse  to  a  type-writer  for  corre- 

omlence. 

Showering  the  arm  in  hot  and  cold  water  altematel>%  and  using 
ietion,  percussion  of  the  atfected  muscles,  and  massage  (Wolti'^s 
etbod)  after  the  water  application  is  often  very  beneficial. 

Blisters  and  the  acUud  cautery  over  the  median  nerve  is  of  service 
many  cases.     It  must  be  kept  up  for  some  weeks 
Static  sparks  to  the  cervical  spinal  segments  and  to  the  atfected 
kivarm  and  hand  often  give  immediate  relief 

TETANY- 

This  condition  is  charnctenzed  liy  paroxysms  of  tonic  mnsctdar 
ism  confined  to  grouy^s  of  muscles.  It  is  also  known  as  ''  intennitfeitt 
snuJt*^  and  ^*' intermittent  rramp.^^ 

The    upper   extremities   are   most   often   attacked,     (jrenerally    the 
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8i)a8Tns  are  bilateral  in  character.  In  exceptional  cases  they  mfty  be 
unilateral.  Sometimes  the  spasms  are  confined  to  the  legs,  and  ogc*- 
sionally  the  muscles  of  the  back,  thorax,  and  abdomen  may  be  involYed. 
Cases  where  the  attacks  have  been  general  in  character,  aflfecting  the 
limbs,  trunk,  and  even  the  face,  have  been  reported. 

Etiology. — This  disease  is  most  frequently  encountered  in  ciiildren 
at  the  time  of  dentition,  and  at  the  age  of  puberty.  It  is  nre  in 
advanced  life. 

Heredity  seems  to  be  apparent  in  some  cases.  Seversl  of  one 
family  have  been  so  afflicted,  according  to  Murdoch,  and  the  resetrchee 
of  Bouchut  seem  to  show  a  history  of  neurotic  affections  in  the  anceitnl 
line  of  many  so  afflicted. 

A  state  of  low  vitality  is  generally  present  in  these  subjects.  Rickets, 
acute  infectious  diseases,  impaired  digestive  functions,  etc.,  are  imong 
the  predisposing  causes. 

Among  the  exciting  causes  may  be  mentioned  a  marked  exposure  to 
cold  or  dampness,  rheumatism,  peripheral  irritation  of  all  kinds,  sad 
violent  mental  excitement. 

Morbid  Anatomy. — Little  is  positively  known  respecting  the  morM 
changes  which  probably  exist  in  the  nerves  or  the  nerve-centres.  Weias 
believes  that  diseases  of  the  sympathetic  system  exists  and  iaducei 
circulatory  changes  in  the  spinal  cord. 

Symptoms. — These  may  be  grouped  into  two  classes,  the  prodromsl 
and  the  actual. 

The  prodroiral  symptoms  may  include  pains  in  the  limbs,  formic*- 
tioii,  coldness  of  the  extremities,  vertigo,  a  sense  of  confusion  in  the 
head,  and  tinnitus  aurium.  They  may  exist  for  days  or  weeks  prior  to 
the  attack. 

The  symptoms  of  an  attack  may  occur  after  mental  excitement  or 
excessive  muscular  effort.     They  may  occur  at  night  or  during  the  dsy- 

When  the  upper  limbs  are  attacked,  the  flexors  of  the  finger* 
(usually  of  each  hand)  and  also  the  flexors  of  the  wrist  cause  the 
attitude  of  the  hand  to  assume  a  position  which  Trousseau  verj'  «P^*^ 
compares  to  that  of  an  obstetrician  when  alK)ut  to  pass  the  hand  into 
the  vagina.  Occasionally  tlie  forearms  are  flexed,  and  the  arms  ^^ 
drawn  to  the  chest  to  an  extent  sufficient  to  cause  a  crossing  of  tW 
distorted  hands  over  the  epip:astrium.  In  very  exceptional  instances 
the  spasm  is  unilateral  and  the  extensors  may  be  attacked.  During  tn* 
paroxysm  the  muscles  are  very  ]>roniinent  and  firm,  and  are  sensitive  to 
pressure. 

When  the  lower  limba  are  attacked  the  foot  is  distorted  at  the  ankle bV 
spasm  of  the  calf-muscles,  the  leg  is  extended  upon  the  thigh,  the  big  toe 
is  drawn  heneatli  the  adjacent  toe,  and  the  thighs  are  strongly  addueted. 
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When  thi*  trunk  is  attacked  the  bnek  musclei^  imiy  caiiso  ujiis* 
botunos  or  pleuruf^thotoiios.  Agiiiii.  the  spine  mux  be  bent  anteriorly, 
pile  chest-inusclfcs  may  ciiuse  dLsturljaiiceH  of  reispirution  of  an  ahirming 
ami.  The  muscles  of  the  neck  may  create  ej^anosis,  prominence  of  the 
lligulars,  and  protrusion  of  the  eyelwills. 

Durttiy  the  pan^i/sai  the  contraeinres  miiy  In:  i*artiaily  overcome 
a  voluntary  etfort,  but  the  deformity  returns  at  once  when  the  clfort 
>i*uspended.  The  i^otitractures  miiy  t*veu  persist  duriuir  slee[n  Fibrillary 
>ntractiona  are  olten  observed  during  the  paroxysm. 

The  duraium  of  the  attacks  varieis  from  a  minute  to  several  dayft. 
jfhey  may  return  with  great  frequency  or  at  long  intervals- 

The    aitack's   ure    not    t'^rt,s.sriv7//  paittful^   as    a    rule,       Tlify    are 
enerally  accompanied  by  a  sense  of  tingling^  formication,  cold u ess,  or 
light  neuralgic  pains  of  a  shooting  character.     Fever  ami  sweating  may 
olmerv  etl  in  some  cases. 

Trousseau  lays  much  stress  upon  the  diagnostic  importance  of  a 
St  to  be  employed  during  the  intervals  between  the  paroxysms,  which 
:>n$ists  in  the  ability  to  induce  IheHe  aUavks  at  will  bif  pre^aing  upon  (he 
rttrrieii  or  fierve-trunks  of  the  arm.  After  such  pressure  of  two  or  lUiU^e 
linutes  tlie  spasm  occurs.  It  raindly  tlisappeara  when  the  pressure  is 
doved.  The  same  test  can  lie  applied  to  the  crural  artery  and  the 
fiiatic  nerve,  but  wilii  more  uncertainty. 

The  electrical  irritability  of  the  affected  motor  nerven  is  markedly 
icreased.  The  nerve  responds  to  aljuormaily  weak  faradaie  currents, 
applications  of  galvanic  eurrents  to  the  nerve-trunk  by  the  |»okr 
Method  show  the  following  eoutlitions:  CCCJ,  and  A.O.C.  occur  very 
irly ;  cathodal-closure-tetauus  and  anodai-closure-tetanus  are  rapidly 
Bveloped  ;  finally,  anodabopeniug-tetan us  is  produced  in  almost  every 
se  w  ith  ease,  and  cathodal-itpening-tetanus  in  snme  cases. 

Diagnosis. — This   disease   may   be   confounded  with    tetanus,  hys- 
Ical  eontmctures,  and  ergotism. 

In  It'tanuis^  there  is  an  inability  i*>  use  the  mu^eles  of  mastication, 
bore  pain,  a  traumatic  Iiistory,  and   a  genrral   rigidity  and  abnormal 
>stiire  of  the  limbs  and  trunk. 

In  h}fnierical  contiyu-tures^the  test  of  Tnuisseau  is  ino|>eratJve,  there 
no   increase  of  the   mechanical   and   electrical   irritnbilitj"  of  motor 
trves,  children  and  males  are  seldom  attacked,  and  the  history  of  the 
is  suggestive  of  hysteria. 

In  ergot  poisoninfj,  tlie  history  «d'  tlie  cjiae  would  point  clearly  to  the 
iceiting  cause  of  the  attacks. 

Prognosis. — These  suftbrers  usually  recover  perfectly  after  a  lapse  of 
|tn  e.     The  di  sap  pea  ra  u  ce  of  T  r  o  u  s  s  eau  s  \  >hen  omen  a .  a  n  d  1 1 1  e  a  b  n  o  r  m  al 
itaiiility  of  the  motor  nerves,  is  indicative  of  a  favorabk*  change  in 
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the  patient.     Recarring  paFoxysms  are  to  be  anticipated  fc 
months  after  the  first  attack. 

Treatment. — If  a  history  of  rheumatism  or  a  rheamatic  teaieaCi 
can  be  elicited,  it  is  well  to  give  iodide  of  potassium,  salicylic  tdd,  ^^ 
the  oil  of  wintergreen.     Ice-bags,  wet-cupping,  and  blisters  to  the  tj^  ^  * 
the  application  of  the  actual  cautery,  and  galvanism  to  the  spine  to 
been  recommended  by  different  autliors.  ^^ 

The  general  health  of  the  patient  should  be  restored  by  all  Judicio^^vi 
means.    Tonics,  massage,  good  hygiene,  nutritious  food,  stimulants  f^^ 
moderation,  and  moderate  exercise  will  conduce  toward  that  aid.  ^ 

Among  the  electrical  applications,  static  sparks  to  the  limbs  anc^  ^ 
spine,  general  faradization,  the   polar  action  of  the  anode  to  tender^ 
points  applied  by  the  stabile  method,  and  labile  applications  of  the  ^ 
anode  to  the  peripheral  nerves  (stroked  slowly  from  the  distal  extremity 
of  the  nerve  toward  the  proximal  end)  have  proven  of  service  in  many 
eases. 

THOMSEN'S  DISEASE. 

(Myotonia  Congenita — Congenital  Muscular  Spasm. ^ 

In  this  disease,  a  tendency  of  the  muscles  to  tonic  gpamn  during 
attempts  at  voluntary  movement  is  the  characteristic  feature. 

By  such  spasms,  the  execution  of  intended  movements  of  the  limbs 
is  always  more  or  less  delayed,  and  sometimes  entirely  prevented. 

This  disease  is  also  known  as  ^'  Myotonia  Congenita,"  because  it  is 
seldom,  if  ever,  observed  except  in  patients  who  are  not  predisposed  to 
it  by  heredity.  Dr.  Thomsen,  who  first  described  this  affection,  noted 
its  occurrence  in  five  generations  of  his  own  family.  He  suffered  from 
it  himself,  as  did  also  one  of  his  sons.  A  very  complete  monograph  on 
tliis  subject  has  been  published  by  Erb,  who  has  collecte<l  and  analyzeil 
all  cases  reported  to  tliat  date.  Jacob}'  and  Dana  have  lately  added  to 
the  literature  of  this  affection. 

Etiology. — As  has  already  l)een  stated,  heredity  plays  a  very  im- 
portant part  in  this  disease.  In  one  roi)orted  case,  fright  seems  to  have 
acted  as  an  exciting  cause.  It  is  questionable,  however,  if  this  disease 
ever  occurs  without  some  conjrenital  defect  either  in  the  spinal  cord  or 
in  the  muscles  themselves.  A  late  monoo^raph  upon  this  subject  bv 
Dr.  G.  W.  Jacoby  seems  to  show  conclusively  that  muscular  anomalies 
were  present  in  the  case  reported  by  him. 

Morbid  Anatomy. — Althoun:h  this  disease  has  been  classed  by  me  as 
a  functional  disease  of  the  spinal  cord  (]>ecause  no  spinal  changes  have 
ever  been  shown  to  exist  in  connection  with  it),  it  must  be  said  that  the 
muscles  appear  to  show  characteristic  conditions  which  are  prolwbly 
congenital.     The   individual  muscular  fibres  are  greatly  augmented   in 
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point  of  siise,  and  tbe  number  of  their  nuclei  in  in  excess  of  tlmt  ol.>servi^il| 
in  Lea] thy  mudcle. 

The  muscles  are  generally  unnaturally  large  in  this  diseaee.  This 
gives  to  the  patient  an  appearance  of  strength,  which  is  in  niarki^tt 
contrast  to  the  actual  power  of  contraction  which  the  patient  possesscH. 
The  anomalies  of  muscular  construction  wliicli  have  l»een  relerrctl  to 
utoessarily  add  to  the  size  of  each  individual  muscle.  Button  the  other 
hand,  such  a  muscle  appears  to  Ix;  more  liable  to  become  tetanic  when 
called  into  play  by  the  act  of  will. 

Symptoms. — Typical  ca&ew  of  this  disease  exhibit  in  very  early 
yc»uth^  to  a  modenttc  degree^  the  disorder  of  movements^  which  becomes 
more  pronounced  later  in  life.  A  history  of  a  similar  atfection  can  be 
founil  uj»on  inquiry  to  have  existed  in  some  of  the  patient's  anccfttry. 
After  a  period  of  rest  the  patient  experieuct's  a  peculiar  tension  and 
stifliiess  of  the  muscles  when  any  voluntary  movement  of  the  limbs  is 
attemjited.  This  stiffness  may  l:»e  so  marived  in  some  cases  as  to  com- 
pletely arrest  the  intenfled  movement  for  a  time.  It  gradually  dis- 
mppears,  however,  and,  by  tlie  aid  of  continued  movements,  the  piitient 
after  a  time  regains  complete  control  over  his  mui^cles. 

In  addition  to  this  |»ecuiiar  musrular  state,  the  patient  is  also 
rendered  unable  to  voluntarily  relas^  the  muscles  c^nickly. 

The  muscli*s  of  tht*  lower  limbs  are  more  freijiieiitly  affected  than 
those  of  the  upper.  In  stnne  cases,  the  muscles  of  the  tongne>  (ace^eyes^ 
mnd  also  those  of  mastication,  are  arfected.  Involvement  of  the  tongue 
by  sfmsms  of  this  cliiinictcr  ^ives  rise  to  a  peculiar  hesitancy  in  Bpepch, 
A^wkwardness  in  thv  mastication  of  food  is  observed  whenever  the 
^iQUscles  which  move  the  hjwer  jaw  are  attacked. 

When  the  muscles  of  the  bnver  limbs  are  atfected  with  this  disease 
'•he  patient  is  very  apt  to  experience  great  dilUculty  in  attempting  to 
a'ise  and  walk,  after  a  i)rolonged  recumlKint  or  sitting  posture.  iSiich  sulv 
jeets  have  been  known  to  fall  as  soon  as  efforts  to  walk  were  attempted. 
Tibrillary  contractions  of  the  muscles  may  occasionally  be  detected. 
<'ontinued  movement  aiifl  the  afjplication  of  heat  tend  to  diminish  the 
iSfmara,  while  mental  excitement  and  cold  usually  aggravate  it. 

Again,  the  muscles  in  these  patients  show  an  almormal  excitability 
%o  mechanical  and  electrical  stimuli.  Artificially  produced  er»ntrnctions 
*in-  apt  to  Ih?  very  much  prolonged.  Erb  describes  peculiar  '*  wave-like 
cjontmetions''  in  the  muscles  of  the  limbs,  whenever  galvanic  currents 
c^f  sufficient  Intensity  are  em|>loved  upon  the  patient  by  the  stabile  polar 
»nethod.  These  eon tnvct ions,  uccor«litig  to  this  author,  always  tend  to 
paas  toward  the  anode.  After  a  time  they  subside  **like  waves  of  water 
produced  by  a  fallinrr  stone."  Any  increase  of  the  strer.irth  of  the 
current,  however,  tends,  as  a  rule,  to  reproduce  them. 
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To  test  tliia  reaction  in  the  u|>in'r  extreinititm,  one  pok  inty  be 
placcHl  at  the  nu])e  of  tlie  neck  ttnil  the  tither  in  the  \)a\m  of  the  IwihIot 
at  the  ananhir  ligament  of  tbt*  wrist-joiut  on  its  imlmur  anpect.  To  I6*t 
it  in  the  lowc^r  extremity,  one  pole  shonhl  he  at  the  neek  and  the  "Vli^r 
aiMV  \ip  yihiCvA  atljarenl.  to  the  patelht  or  upon  the  tendo-AohiUe^i.  Tb»i 
strength  of  ttie  current  employed  varies  from  six  to  twenty  inilliauiijcr*^ 
Jacoby  has  observed  an  absence  of  any  fixed  i^elationship  of  Ca*C.v» 
and  AnX\C  to  eaeh  uther,  as  exints  in  healthy  muscle  (jwige  lUO), 

The  dnnition  of  this  difiease  in  limited   i»y  the  life  of  the  jjftiieU^^ 
Hlthoiigh  remisisiun  and  exacerbations  have  been  descrilH?d  by  differed 
observers. 

Diagnosis,— Th  18   disease   is    to    Ije   distinguished    fVom    iiiu»cn 
hypertrophy  by  the  presence  of  the  spasms,  and  the  |)ec«liar  elcetric'i 
phenomena  already  described.     The  reflexes  give  evidence^  also,  of  i 
unusufiHy  prolonged  umscular  reBiumse. 

Treatment, — ^GymnaHtie  cxercisef<,  warm  baths, ami  judieious  elec 
eal  treutiiient  may  poissibly  atlbrd  some  relief. 

ACUTE   ASCENDING  SPINAL  PARALYSIS. 

( K  li  8«  m  a  u  i'Lan  d  nj  *«  Pa  ra  lysis. ) 

This  disease,  as  far  as  we  at  present  know,  is  not  associated  wit 
anatumiea!  changes  in  the  nervons  system.     It  consists  of  a  lendencj 
toward  progressive  purulysig,  which  slowly  creeps  from  lR^low  up  war 
in  a  more  or  less  irregular  w%iv.     There  is  an  absence  of  atrophy ;  ah 
11  CI  sensory  or  trophic  disttirbjuiceH  are  observed.     There  is  no  paralysii 
of  the  l»lttdder  **r  reeUim.     The  irrital>ility  of  the  ]>andvzed  niunrk 
retained- 

Etiology. — This  disease  is  a  rare  one.     It  is  more  common  amS 
males  than  females;  and,  as  a  ruk%  it  aflects  middle  life. 

Its  exciting  canses  arc  very  ubscnre*  It  has  been  observed  to  follo^ 
mental  excitement,  exposure  tn  cold,  suppressed  menstniation,  aeul 
infectious  diseases,  coitus  in  the  standing  [uisture.  The  syphilitic  hi^ar 
may  be  detected  ton  certain  proportion  of  persons  so  aftlieted. 

Morbid    Anatomy.  —  Little    if  anything    is   known    respe<*ting  tl 
changes    which   occasion    this    disease;,     Westphal    concludes    fVom  Im 
investigations  that  it  is  the  result  of  some  unknown  infection:  bei^jiu^ 
he  detected  changes  in  the  intestinal  follicles  and  the  mesenteric  gUnd 
in  a  number  of  cases. 

Symptoms. — The  paralysis  m.ay  rlevelop  suddenly;  or  it  may  U 
preceded  by  slight  fever,  pain  in  the  back  and  limbs,  tingling  and  othe 
forms  of  abnormal  sensation.  The  paralytic  symptoms  do  not  ftlwaiy^ 
follow  a  strictly  ascending  courst'.  They  may  liegiu  in  one  or  Ixith 
and  then  skip  to  the  npi>er    extrt*mities,  the  neck,  chest,  or  alwloii 
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This,  however,  is  not  always  ihv  4vjLst%  In  rare  instances,  tlit^  iiupiiiriuint 
of  motion  lui>*  Hpprtruntly  pnrsiieil  a  Meseending  course;  uiirl,  in  imv  iti^e 
reported  by  Westphalj  I  lie  nnt-lei  of  Ure  nietlulln  were  alone  iniplif*atefl 
and  **  biiU»ar"  sj^mptonis  api>eared  at  the  onset. 

In  most  ca^es,  u  paresis  first  appears ;  tbis  sul^sequeiitly  deepens 
Into  CiHiiplete  pu  I'll  lysis.  A  senise  of  fatigue  in  the  linilis  isii  (irnt  nutieed 
by  the  patient,  ami  walkinji:  ftoon  beeonies  extremely  difHeidt.  For  tliis 
r«»tson  these  patients  usually  take  to  bed  early. 

When  the  liaek  miHeles  J>ecome  paralyzed,  it  is  impossible  for  the 
patient  even  to  sit  up.  Paralysis  of  the  muscles  of  the  alxjumen  renders 
cuu^hin^,  sneezing,  expiration,  dcfecatlDn  and  mietnrillon  ditMcnlt. 
When  the  intercostal   muscles  are  paralyzed,  innpiration    is  fteri*ms|y 

Iilif^turbeii,  and  the  most  marked  diilieulty  in  breathing  may  occur  wlien- 
ever  the  phrenic  nerve  becomes  alfected.  Sooner  or  later  the  movements 
bf  the  upper  extremities  are  rendered  difticult  or  are  totally  lost, 
"Whenever  the  medulla  is  implicated,  speech  beconies  very  much  impaired, 
BUd  the  act  of  swallowing  may  be  attended  with  great  ditHculty.  It  is 
very  rare  to  observe  any  paralysis  in  the  nen^es  of  cerebral  origin. 

I  No  atrophy  i-^  detected  in  the  paralyzed  musoles,  and  they  retain 
their  normal  irritability  to  electrical  stimnhition, 
Iti  very  exceptional  instances  only  do  the  sensory  fnnetiona  j^ive 
uny  evidence  of  serious  impainiient.  Cases  have  lieen  re|K>rted,  however » 
w  lie  re  the  sensations  of  pain  and  temtierature  have  l>eeu  im|ierfertly 
cond acted,  and  where  the  muscular  sense  Jms  l»een  somewhat  diminished 
Anteisthesia  and  hypcnesthe^ia  have  also  lieeii  observed.  There  i*eem8 
to  be  a  tendency  to  diminution  or  alMjliti^ui  of  the  skin  and  tendon 
reflexes  hite  in  the  disease. 

In  some  cases  a  marked  enlar<rement  of  the  spleen    t»nd    clinical 
vidences  of  albuminnria  have  been  detecttMb 

Diagnosis* — This  disease  may  be  confounded  with  an  ascending 
Uiveiiti^i^  poliomyelitis  anterior  a<'uta,  and  acute  multiple  neuritis. 

From   mtielititt  uf  the  ascendinff  type,  it  may  be  recognized  by  the 
bsence  of  fever  ami  sensory  disturbances,  by  the  fact  that  bed-sores 
o  not  occur,  and   by   the   nfin-occurrenee  of  vesical  and   rectal  com- 
IpUeations. 

From  jXihomtfeHlin,  it  may  Ik*  tofd  by  its  progressive  character,  and 
Ihe  absence  of  rapid  atrophy  in  the  paralyzed  muscles.     The  ''  reaction 
f  deeenemtion  "  is  present  in  poliomyelitis  ;  while  it  is  generally  absent 
n  ascendinjr  paralysis. 

From   acftte  mtiitiple  ufuritw,  it  dilfers  in  that  uutrked  pain  and 
nsory  disturbances  are  usually  alnent.  and  in  the  fact  that  the  atfected 
nerves  trnd  muscles  do  not   rapidly  lose  their  irritability  to  electrical 
currents. 
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Prognosis. — This  disease  usually  runs  an  acute  and  progressive 
course ;  lience  the  prognosis  is  naturally  grave,  although  recovery  has 
been  observed.  The  development  of  **  bulbar "  symptoms  generally 
indicates  the  approach  of  a  fatal  termination.  The  more  rapid  the 
vlevelopment  of  paralysis  of  a  complete  kind,  the  more  serious  is  the  out- 
look for  the  patient.  The  duration  of  the  disease  is  generally  a  short 
one.     It  may  prove  fatal  in  from  four  days  to  as  man}'  weeks. 

Treatment. — If  the  disease  can  be  shown  to  be  connected  with  any 
of  the  clinical  manifestations  of  syphilitic  infection,  the  remedies  sug- 
gested on  page  291  should  be  administered.  It  is  well  to  make  use  of 
the  actual  cautery,  dry  cui)s,  or  ice-bags  to  the  spine.  The  internal 
remedies  suggested  In'  authors  comprise  the  iodide  of  potash,  full  doses 
of  ergot,  belladonna,  and  strychnia.  The  galvanic  current  may  l)e  applied 
to  the  spine,  preference  being  given  to  the  polar  action  of  the  cathode. 

ABNORMAL    VASCULAR   CONDITIONS    OF  THE   SPINAL   CORD  AND  ITS 

COVERINGS. 

Under  this  head  I  have  included,  in  a  previous  table,  spinal  con- 
gestion, spinal  anaemia,  spinal  embolism,  atheroma  of  the  spinal  vessels, 
fatty  degeneratian  of  the  vascular  coats,  and  aueurismal  dilatations. 

Of  these,  only  the  first  two  can  be  described  as  conditions  which  are 
clinically  recognized.  The  other  four  are  pathological  states  which  tend 
when  present  to  induce  structural  changes  within  the  substance  of  the 
spinal  cord.  They  are  more  directly  concerned,  therefore,  with  the 
etiology  of  organic  spinal  diseases  than  with  their  symptomatology. 
One  form  of  spintil  luueniiii  has  been  already  considered  under  the  head 
of**  spinal  irritation." 

SPINAL   CONGESTION    OR   HYPER.EMIA. 

The  distinction  Ik  twrt*n  conirestion  and  hypeneniia  is  one  of  deirri'e 
nitlier  than  of  kind.  In  hotli  conditions  we  encounter  dilatation  of  the 
vessels  with  an  excess  of  blood.  In  hy|)enemia,  the  current  is  unusually 
rapid;  in  con<:restion,  it  is  unnaturally  slow. 

Clinically,  the  line  of  distinction  hctwecn  hypcra'niia  and  inflamma- 
tion is  very  (lillicult,  if  not  impossible,  to  draw.  One  may  he  simply 
a  precursor  of  the  other.  As  the  vessels  of  the  pia  are  the  chief 
sources  of  supi)ly  to  the  spinal  cord,  hypenemia  of  the  cord  and  mt*- 
ninoes  usually  «,^o  hand  in  hand.  Its  syni|)tonis  must,  therefore,  ho  of 
necessity  closely  allied  to  those  of  spinal  meningitis  and  myelitis. 
When  the  pia  is  diseased,  the  spinal  cord  is  almost  invariably  all'ecttHi 
simultaneously  to  a  trreatiT  or  less  dcirree. 

Etiology. — A  sudden  checkinir  of  the  j)ers|)iration  by  draught  of  coKl 
air,  bathing,  etc.,  is  generally  regarde<l  as  tending  to  excite  this  condition. 
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Excessive   fatigue^   violeut   exeitement,   luttmtiirul    inilulgencies  ill 

vt'nery,  suppression  of  the   men**trii:il   (ltsehartri?s,  the  effects  of  coin- 

jirt'ssed  air,  prolonged  physical  or  meiitnl  exertioti,  blows  and  falls,  etc., 

have  aiso  been  mentioned  by  some  authors  as  apparent  causes  of  spinal 

rt(j'f>erfl?mia. 

■  Person  ally  I  1  am  inclined  to  believe  that  most  of  the  symptoms 
Buaily  attributed  by  authors  to  this  morbid  state  are  dependent  upon  a 
Neuropathic  tendeney  whob*e  exciting  ifaiises  will  be  discussed  in  full  in 

the  section  which  rehitOH  to  functional  nervous  diseases, 
I        Symptoms.— These  are  to  be  attributed  in  a  a:cneral  way  either  to 
Hrritation  or  a  state  of  depression  of  the  spinjd  functions.     They  may, 

therefore,  vary  with  each  case,  ami  closely  simulate  the  first  symptoms 

r served  in  spinal  meningitis,  spinal  tiimors,  ami  myelitis, 
Hammond,  Browue-Soqnard,  Radclitfe,  Ollivier,  and  others,  who 
have  written  upon  this  condition^  descril)e  among  the  symptoms  many 
clinical  features  whicli,  iu  my  opinion,  are  not  always  distinguishnhle 
from  those  occasioned  by  the  organic  diseases  mentioned,  Thus^  for 
example,  pain,  disturbances  of  motility  and  sensation,  the  cincture- 
feeling,  a  lowering  of  the  tem}>er!Uure  iu  parts  below  the  lesion,  inter- 
ference with  breathing  and  the  actioii  of  the  heart,  a  loss  of  control  of 
mbe  bladder  and  rectum,  a  diminution  of  the  electro-muscular  con- 
imctility,  the  develofmient  of  beibsores,  etc.,  are  what  we  are  fipt  to 
observe  whenever  the  spimd  cord  is  subjected  to  irritation  or  when  its 
rnnetions  are  in  any  yf&y  interfered  with,  Tlie  clinical  history  of  ench 
case,  comltined  with  prolonged  obscrvfltion  of  the  patient,  can  ah  me 
enable  us  to  exclude  organic  spinal  changes. 

■  Respecting  the  pain  of  spinal  congestion,  it  is  claimed  tltat  the 
Teeunibent  posture  increases  it;  and  also  that  the  standing  posture  adds 

to  the  distress  when  the  congestion  is  localized  in  the  lower  spinid 
segments.  This  is  attributed  to  the  ell'ects  of  gravity.  It  is  also  sUited 
that  a  sudden  blow  or  shock,  as  a  false  step,  for  example,  adds  to  the 
pain  in  the  spine. 

LA  11  itM  esia ,  or  ii  ^v  n  ne  of  t  i  n  g  ling  a  n  d  form  ic  a  t  io  n ,  ra  ay  exist  in  t  lie 
t  (chiefly  in  the  plantar  surface  of  the  toes)  whenever  the  dorsal  or 
lumbar  segments  are  locally  congested. 

A  PareHis  o(  the  legs,  or  a€lHai  parajtlt'ffin,  mny  be  developed.  The 
^tient  can  nsmdly  move  tlie  limits  when  sitting  or  in  bed,  although 
they  m&y  be  incapable  of  supi>orting  the  iKxly. 

According  to  Hammond,  the  symptojus  of  spinal   congestion  are 
fays  more  marked  on  rising  than  as  the  day  itdviiuces. 
Diagnosis. — This  condition  may  be  confounded  with  spinal  anaemia, 
h3'elitis,  spinal  meningitis  and  spinal  tumorB, 

In  spinal  aH3£mia,  the  bhidder,  when  uirecteil,  is  impaired  before  the 
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development  of  motor  weaknesB  in  the  legs,  while  the  reverse  order  is 
observed  in  spinal  congestion.  H3'per8e8thesia  is  developed  in  place 
of  anaesthesia  and  formication.  The  effects  of  a  recumbent  posture  tend 
to  cause  an  improvement  in  the  symptoms. 

In  myelilisj  the  urine  is  apt  to  become  alkaline,  irrespective  of 
decomposition  from  retention  within  the  bladder.  Moreover,  the 
paralysis  is  more  decided,  the  development  of  bed-sores  more  fivquent, 
the  cincture  feeling  is  more  decidedly  marked,  and  the  pain  in  the  cord 
is  more  severe. 

In  spinal  meningitis,  the  tendency  to  muscular  spasm,  the  pain  on 
movement  of  the  spine  and  of  the  paralyzed  limbs,  the  febrile  symptoms, 
the  muscular  twitchiiigs,  and  the  tendency  toward  muscular  rigidity  are 
all  in  contrast  to  the  symptoms  of  simple  congestion. 

In  spinal  tumors,  the  loss  of  motility  is  most  marked  upon  one  side, 
and  sensory  disturbances  (anesthesia)  upon  the  other.  There  is  also  a 
history  of  tubercle,  cancer,  or  syphilis.  The  spinal  symptoms  develop 
very  gradually,  as  a  rule. 

Prognosis. — There  is  a  tendency  in  all  cases  of  spinal  congestion  for 
the  disease  to  progress  along  the  cord.     Moreover,  the  development  of 
structural  disease  of  the  cord  is  liable  to  be  a  result  of  excessive  vascu- 
larity.     The  prognosis    is    not  unfavorable,  if  the  case  be  one  of  * 
localized  type  and  unaccompanied  by  organic  or  inflammatory  disetse  <'' 
the  cord  or  its  membranes. 

Treatment. — In  cases  of  an  acute  character,  where  the  svmptoi^^ 
develop  rapidly,  leeching  the  anus  will  indirectly  deplete  the  cord,  ar"^ 
drij-cHjm  over  the  spine  may  also  tend  to  relieve  the  congestio-^ 
Hammond  also  siigorests  the  daily  use  of  three  drachms  of  the  sulpba^'^ 
of  nuignesia  in  divided  doses  to  cause  watery  stools,  which  require 
determination  of  blood  to  the  intestinal  canal. 

Ergot  should  be  administered  in  large  doses.     I   have  given  it  ii^ 
doses  of  a  drachm  of  the  fluid  extract  after  each  meal  for  many  weeks  af -^ 
a  time  to  patients  without  any  symptoms  of  ergot  poisoning.     Bella-"" 
donna,  in  doses  of  fifteen  drops  of  the  tincture,  may  be  given  with^ 
benefit  three  times  a  day. 

The  employment  of  the  hot  douche  to  the  spine — the  water  lioing 
poured  from  a  heiirht  of  two  feet  iii)on  the  bare  back  for  five  minutes 
daily — is  highly  recommended  by  Hammond. 

Electricity  is  of  service  in  the  treatment  of  this  disease.  I  prefer 
the  withdniwal  of  static  sj)arks  from  the  spine  to  galvanism  or  faradism. 
I  have  also  employed  the  same  treatment  to  the  paralyze<l  muscles  with 
good  results. 

Strychnia  and  phosj^horus  are  strongly  contra-indicated,  according 
to  Hammond. 
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ritation/'     Tliis»  diseaht-  b  beliL^vud  hy  soun:  tihservers 
ti>  tlt?|>end  upon  an  aiii^mia  of  thu  posterior  columns  of  the  spinal  cord. 

Another  variety  is  thuuicht  to  arfect  the  antera-lateral  coi am n h  (ti*ihi* 
Rpinal  cortt  (Fi^.  91).  Jf  lUis  contUtiorj  l*e  recognized  as  a  distiiK't 
Ibeai^e,  the  symptoms  will  be  o(^  iieeeHsity  couuectetl  with  motility;  uud 
r>ssibly  with  exaggerated  reflexes,  eoutniuture,  and  atropliy.  It  will 
llso  eover  nil  of  the  su-ealleil  *'  fiuielioiial  paralyses  '' whose  palholoj^^y  is 
How  unknown. 

I  cannot  express  my  fid  I  coneurreiice  with  these  views ;  hut,  with 
iefeiH?nce  to  those  advanced  by  others,  1  j^ball  here  give  the  main  features 
[>f  the  difiease  as  jrenernilv  taup:ht. 

Etiology. — Extreme  cold,  slffping  on  damp  |£ronnil.  exhausting 
liseaseB,  spinal  emKK>lism,  thromhoeiis  or  atheroma,  and  interference  with 
Ibe  cireulatiim  throuijjh  the  abdonuual  norta,  from  eomiu'eHsion,  throm- 
jsis  or  aneurism  of  tliat  vessel^  may  cause  S|Mual  anaemia.  Moreover, 
Ihe  Hpinal  vessels  may  be  inOuenced  to  contract  thronjrh  the  agency  t»f 
^  the  vaso-raotor  nerves,  as  an  indirect  resnlt  of  |tcriphenil  irritation  from 
any  cause^  such  as  the  ovaries,  intesline,  genitals,  eye-^strain,  injuries  to 
nerves,  etc. 

I         Symptoms* — The  alfected  sepnents  of  the  conl  give  evidence  of 
defiiuent  blood-supplv  early  by  iiareaia  of  certain  muscles.     It  is  claimed 
that  the  anterior  tibial  muscles  and   the  j^eronei  seldom  escape.     The 
|Kiresis  rarely  prevents  walking,  alt huuirh  the  gait  is  generally  leeble  and 
the  patient^s  endurance  nlii^ht.     The  upper  limbs  are  seldom  |)aretic. 
The  iiphincfrrs  of  the  bladdci-  and  n  ctuni  are  seldom  allected  ;  and 
the  paresis  of  the  limbs  is  not  usually  progressive  in  type. 
Sensor}/  disturbances  are  infrequent.      The  cincture  feeling  is  not 
developed* 
The  reflexes  may  be  normai   or  exaggerated  slightly*     They  are 
neyer  abolished, 

»  Prognosis,— If  the  exciting  cause  can  be  removed,  the  chanci^s  for 
a  complete  recovery  are  good ;  if  not,  the  s|>inal  cord  may  undergo 
Softening. 
Diagnosis. — The  chief  points,  which  relate  to  the  discrimirmlii>n 
between  this  disease  and  spinal  congestion ^  have  already  been  given 
(liftge  445). 

Treatment. — ^The  utmost  care  should  be  exercised  in  ascertaining 
the  cause*     My   remarks   concerning    the   e fleet   of  '*  eye-strain  '^   in   a 
Jjreceding  section  should  be  carefully  considered,  and  all  necessary  tests 
r  should  be  made  early  to  determine  the  condition  of  this  organ  and  its 
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muscles.    In  the  light  of  late  researches  made  in  this  direction,  I  nm 
inclined  to  discredit  the  value  generally  placed  by  the  profession  upoa 
many  of  the  other  reflex  causes  enumerated,  although  more  than  one 
cause  may  exist  in  any  individual  case. 

The  general  treatment  should  be  directed  toward  improving  X\^^ 
vitality  of  the  imtient. 
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exist  in  the  uiiiub  of  the  profession  at  large  relative  to  the  views 
viinced  by  him, 

1  tuny  l»e  [Minioiied,  tliereforc,  if,  an  an  exponent  of  these  views,  I 
refieat  in  sulisUinee  much  that  haia  alreiuly  iipp€*ju'ed  in  print.  By  so 
doing.  1  hope  to  coneentrntr  nttuntion  upon  certnin  steps*  emjiloytid  in 
^e  examination  of  the  viHiiul  apparatus,  wbose  order  is  deemed  by  no 
Beans  imimportant,  and  in  some  of  whieli  the  observer  shouhl  exercise 
B>  Hinall  amount  of  care. 

H     The  following  statometits  are,  therefore,  deemed  by  me  u?^  worthy 
B  your  attention  : — 

(1)  The  view  is  held  tlint  errors  of  refravlion  (by  whiub  1  ineun 
jieftr^»ghtiHlne88,  far-big btednet*^^  or  astigmatism)  often  modij]/  apimrent 
scular  anomalies  to  Huck  an  esrient  as  to  render  the  early  detection  and 
rection  of  refractive  errors  imperative. 

Thi&  point  is  of  vital  imi»ortance  in  the  treatment  of  many  patients* 
uieal  observation  has  eonelusively  shown  that  one  of  the  most 
portant  steps  in  eorrectin;^  what  i«  commonly  known  as  a  *'  squint/*  or 
rosa-eye/*  is  lirst  to  properly  detect  any  existing  error  in  refrnt^tion  and 
properly  correct  it.  Such  defects  shouhl  always  lie  sou|rht  ibr  early, 
id  the  etfect  of  a  proi>er  glass  ujjon  the  deviation  of  the  axes  of  vision  from 
lir  normal  position  which  demands  relief  should  first  Im*  carefully  noted. 
i*ny  cases  are  observed  by  oculists  wliere  spherical  glasses  alone  have 
rreeted  a  marked  **  scjuint/^  The  neglect  of  this  important  step  may 
prove  to  1>e  a  serious  omit^sion,  as  it  may  lead  to  an  error  in  diagnosis 
or  treatment.  Let  me  impres«  upon  yuu  the  tact  that  each  eye  of  every 
patient  must  l>e  seiuirately  examined  for  refractive  errors,  and  rendered 
aa  nearly  emmet ro]nc  as  jiossible,  before  any  test  relating  to  the  ocular 
nuisctdnr  conditions  can  be  considered  ns  relial«!e.  It  is  not  enough, 
thereforci  for  a  neurologist  to  provide  biinsclf  simply  wilha  set  of  ])risuis 
with  which  to  examine  his  patients'  eyes  for  9usi>ected  muscular  errors. 
Any  tests  so  crudely  Diade  are  certainly  unscientific,  and  probably 
inaccurate, 

I  i)  The  view  is  held  that  ernwn  of  refracHfm  can  only  he  fKisitivelif 
*U'(^rmiHf*d  aftt^r  the,  full  t^ffVrtti  of  atropine  :  hence  the  step  of  dilating 
4iie  pupil  ta  df*emed  nf  imiKivtanre  in  vtost  rases. 

There  are  two  sources  of  error  which  are  possible  in  all  oiih- 
^halmoscofnc  examinations  as  a  step  toward  tlie  determination  of 
refr:v*tion. 

The  first  of  these  is  that  the  observer  may  not  be  ai>lc  to  perfectly 
relax  his  own  **  accommodation  "  white  using  the  instrument.  Most 
CKTuHsts  of  large  experience  believe  that  they  can  do  this  with  cer- 
tainty,— a  belief  wbieh,  in  my  opinion,  is  perhaps  not  always  well 
r.iHiiled.     The  second  source  of  error  lies  iu  the  '*  accommodation  ''  of 
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the  patient.    This  cannot  always  be  relaxed  by  instructing  the  patieBtto 
look  at  an  object  twenty  or  more  feet  distant  from  the  e3'e. 

I  am  satisfied  that  mistakes  in  the  determination  of  reflractive  erron 
by  the  ophthalmoscope  are  far  more  frequent  than  are  generally  sapposei 

For  the  past  four  years  I  have  examined  the  eyes  of  every  pttient 
intrusted  to  my  care  by  the  aid  of  test-type  both  before  and  after  the 
pupils  have  been  fully  dilated  by  atropine.  I  am  not  aware  that  I  lia^ 
ever  lost  a  patient  by  the  use  of  this  drug.  In  my  experience,  intelligent 
persons  are  always  willing  to  submit  to  a  temporary  inconvenience  for 
the  purpose  of  obtaining  positive  information  respecting  any  point  thit 
is  deemed  of  scientific  value  in  relation  to  themselves.  I  have  personally 
come  to  regard  the  ophthalmoscope  as  an  unreliable  instrument  for  the 
determination  of  refraction.  Its  use  is  rendered  compulsory,  howerer, 
in  very  young  children,  and  in  those  who,  from  ignorance  or  ft^Ue* 
mindedness,  are  unreliable  in  their  reading  of  test-t3'pe. 

It  is  generally  accepted,  furthermore,  among  our  best  oculists  tint 
astigmatism  (a  recognized  source  of  nervous  perplexity)  is  always  esti- 
mated more  accurately  with  the  pupil  widely  diU&ted  by  atropine  thin 
with  the  normal  pupil. 

The  reasons  which  I  have  already  given  must  suffice  to  exjdain  why 
the  use  of  atropine  constitutes  a  most  important  preliminary  step  to  the 
detection  and  estimation  of  any  error  in  the  eye-muscles,  although  ouuiy 
other  arguments  might  be  brought  forward  to  prove  its  advisability  in 
some  subjects. 

(3)  The  view  is  held  that  no  examination  for  suspected  minfcukr 
error  in  the  orbit  should  be  regarded  as  conclusive  for  diagnosis^  or  a*  fl 
basii<  for  antj  Hurgical  procedure,  until  the  eye  has  been  proven  to  bejrff 
from  refractive  error,  or  rendered  as  nearly  emmetropic  as  deemed 
advisable  by  properly  selected  glasses. 

It  is,  of  course,  advisable  during  the  first  interview  with  each 
patient  to  note  and  record  any  ''  manifest "  defect  in  sight.  If  such 
exists,  each  eye  should  be  provided  with  the  glass  which  gives  the  be!»t 
vision  for  each  eye  (the  two  eyes  beincf  always  tested  independently  ^^ 
each  other).  After  such  correction,  the  different  teats  employed  to 
detect  niuscnlar  anomalies  should  then  be  made,  and  the  results  of  each 
test  should  be  recorded  as  the  "  manifest  muscular  error." 

At  the  second  interview,  with  the  pupils  fully  dilated  by  atropine?' 
the  same  steps  should  be  repeated.  We  thus  learn,  in  many  ca«t»8,th<? 
existence  of  refractive  conditions  which  the  first  interview  did  not  reveal. 
We  record  such  as  **  latent  "  refractive  conditions.  By  the  aid  of  suitable 
glasses,  any  latent  refractive  error  found  is  then  to  be  corrected ;  sol*^ 
quently,  at  this  interview,  the  muscular  movements  are  to  be  tested  tfith 
each  eye  temporarily  adjusted  to  distant  vision  by  suitable  glasses. 
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(4)  The  view   is  held  that  all  tetits  emplotjtd  U)  detvct   m«^t'ti/«r 
lalies  muni  be  made  with  the  tmi-ohjecf  (prelerably  a  ciimlle  lUxne)  of 

\iUance  uf  at  leai^t  iivenltj  J  eel  from  the  €t/*\      In  thiK    rt'Speet,  tlio 
hod  of  conducting   exfltni  nut  ions   nd  vacated   bi-re    is   somewhat   iit 
jinnee  with  that  conimonly  des(*ribefl  in  most  text-hooks. 

In  the  practical  ullicc  work  ol'  many  oculists  the  so-called  "'  line  and 
'  test  is  generally  craplo}  ed  (at  a  distance  of  fourteen  inches  from 
i  eye), 

It  is  usiifilly  advisable  to  em(^loy  this  test  in  addition  to  the 
ndle  flame  ^*  test  at  twenty  feet;  but,  wlieti  it  is  employed,  the  results 
lained  by  each  test  should  be  separately  rec-ordcd.  The  words  **  in 
^jminodatioiJ  *'  have  U^en  sijgge^ted  by  Ih%  Stevens  as  a  sutlix  to 
^iginite  the  results  obtained  when  the  test-object  is  placed  at  fourteen 
rties  from  the  eye. 

While  it  is  deemed  desirable  in  nn>st  instances  to  record  the  results 
both  tests  described  above,  idl  ojjcrative  procedures  are  invariably 
Jed  upon  the  results  obtained  by  placing  the  test-object  at  a  distance 
twenty  feet  from  tlie  eye. 

To  a  lack  of  nnirorniity  in  the  tests  mnde  by  oculists  to  detect  inns- 
lar  anomalies  in  the  orbit  many  of  the  discrepancies  frequently  met 
111  between  oljservations  made  liy  dirtcrent  men  upon  the  same  pntient 
uucjnestionably  due.  For  examph%  a  patient  nniy  exhibit  an  in- 
fticicncy  of  the  externi  at  twenty  feet,  and  of  the  interni  at  fourteen 
Siies,  in  spite  of  the  fact  that  all  precautions  have  betai  taken  to 
jpviously  rectify  existing  refractive  errors.  This  lieM  is  too  lar^e  to 
ICUHS  here,  but  it  is  a  very  important  one.* 

(5)  The  view  is  held  that  dmerimtum^  made  for  muaeuiar  anomalien 
rihe  orht.tvhen  the  leHt-^SjeH  in  mthin  the  limits  of  ncromviodation^  are 
t  umtally  reliable  uk  a  banit  for  operatii^e  proved  ore  undertalen  for  the 
ief  of  such  anomalies. 

Experience  goes  to  show  that  deviations  of  the  visual  axes  observed 
tn  the  test-object  is  placed  nt  twenty  leet  from  the  eye  more  correctly 
resent  the  muscular  error  which   needs  correction   in  any  given  case 
in  when  made  at  a  nearer  (wint, 

1    have    encounteretl    several    interesting    cases    where    extremely 

fei^factory  results  ufton  functional  nervous  phenomcnii  of  a  distressing 

pc  have  followed  an  operative  procednru  upon  the  cye-museles,  which 

buJd  have  been  strongly  contra-intlicated  if  I   had  attached  as  mnch 

nportanee  to  the  results  of  tests  nmde  with  the  tcst-^^bJect  at  fourteen 

Isrhes  from  the  eye  as  the  stntemeuts  found  in  most  of  the  text-books 

^  Se««  afUclpB  by  G-  T.  Stevens,  hi  Xetp  York  McUkat  Journal,  December,  1885,  And  hi 
himn  of  Ojihthalrtwlofjy,  ,]nni%  IHH7 ',  alsn  u  jmjior  i^arl  by  tbt-  *.uiih*  author  before  tbt» 
ouiil  Medicjkl  Congrefia  at  Wii*ljlngtr*iJ,  U.  C,  SiptenibiTi  1887. 
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would  justity.  These  cases  impresstMl  me  very  strongly  at  the  limf. 
They  hear  the  strongest  lestmiuii}'  in  favor  of  the  view  thiit  ^onvtTjiiMK'if 
of  tlie  ayes  is  a  factor  wbk-h  should  be  eLimiiinud  as  fur  ns  iw»<siM<in 
searching  for  muscular  anomalies  of  the  orbit. 

(6)  The  view  is*  liekl  that  jnn^rttiar  anomalies  tn  the  or  hit  mafj  V 
partially  or  tolalhj  ''lalefU/' 

The  amount  of  mnscuhir  ei  n>r  detected  in  any  given  C4ise  doc*  wti 
nece&sarily  indicate  the  full  anicmiit  td*  error  that  actually  exiftt^, 

The  results  of  ordinary  tusth  iiiin]jly  tell  a^  how  much  eye-teiismu 
exists  which  the  patient  cannt>t  overcome  by  any  etfort  of  which  bri* 
capable. 

Upon  tins,  (inc  point  tou  great  stress  cannot  be  laid,  as  it  abetb  mui^b 
light  upon  the  clinical  hihtory  of  many  patients  who  suH'er  from  ^y^ 
strain. 

All  authorities  recognize  the  fact  today  that  a  patient  may  liuvea 
very   marked   congenital  shallowness  of  the  eye,  and  apparently  (ia^*- 
normal  vision^  or  possibly  appear  to  l»e  even  near-^ightcil,  jirior  to  the 
use  of  atrojjine.     Subsequently  to  its  use,  the  same  |iatient  will^  h»wpver,  | 
show  a  high  ilegree  of  fai -sigbteilness  ( hyi»ern]etropia),  because  the  cilutfy 
muscle  (temporarily  paralyzed  by  the  atrupine)  cannot  i»vercome,  «»rtt**^ 
speak  more  technically)  compensate   for  the  abnormal  shaUownofld  o^ 
the  eye. 

Unfortunately  for  f^cience,  we  have  as  yet  no  drug  which  aidd  n^ 
determining  the  existence  of  a  '*  latent ''  muscular  error  in  the  orbit. 

Yet,  are  we  justifi*'d  in  conebiding  timt  latent  muscular  anoroali<*s 
not  exist]'    Most  osHU redly  nut.     There  is  the  stronirej^t  clinical  evidm 
to  the  contrary. 

Only  a  few  weeks  ago»  I  examined  the  eyes  of  n  |ironniicnt  [»iiyHin 
on  three  consecutive  days,  and   I  wns  unable  to  detect  (either  U'fon* 
alter  prismatic  exercise  of  his  cye-niuscles)  any  change  in  his  ocull 
condition  from  the  one  noted  at  the  lirst  examination.     His  sympton 
however,  led  me  to  believe  that  a  j^reater  muscuhir  error  existed  than 
showed,  although  the  antimaly   detected  was  a   very   marked  and 
portant  one, 

I  therefore  instructed  him  tn  wear  a  prism,  which  nearly  eorr«K!t4sd  i 
error  then  detected,  until  tlic  next  examination*     Less  than  two  houl 
later,  1  accitlentally  had  the  opportunity  of  again  examining  his  cyr 
His  muscular  error  was  then  exactly  double  what  it  originally  ap|ie9ir 
to  be.     He  was  again  given  almost  a   full  prismatic  correction  for 
defect  detected.     Twenty-four  hours  Inter  he  wns  examined  for  the  fiH^S 
time,  and  he  still  showed  an  excess  of  two  degrees  over  the  reeofd  i 
the  day  previous.     He  was  again  given  a  further  prismatic  c*» 
but  from  that  time  he  failed  to  exhibit  any  further  alteration  in  li 
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.  The  relief  tt I forcled  by  prisms  was  so  Instantaneuus  mnl  |ifrmaiu'iil 
(while  tht»j  were  worn)  an  to  prove  coiit'lusively  that  thi^  i>rismi*  were* 
wif^ely  seJectetl,  and  tliat  the  *' latent"  iiisullicieTicy,  which  was  devekiiiud 
after  aiul  by  means  of  their  use,  more  accurately  represented  his  true 

rndition  than  ilid  the  original  observations  nindo  at  the  first  interview. 
I  mention  this  case,  not  because  it  is  at  all  uni([Uc  (far  many  hucIi 
insunces  have  been  observed)  but  because  it  illustrates  admirably  the 
existence  of  latent  insutlieieney,   which    happened   in    tins   case   to  be 

teveloped  rapidly  l*y  the  temporary  nst*  of  correcting  prisms. 
In  lUe  second  pUiee,  it  is  not  at  all  uncommon  to  observe  the 
evelopment  of  latent  muscular  anomalies  in  the  orbit  sifter  n  crniduated 
tenoloniy  has  l»een  satisfactorily  and  scicTjti  lie  ally  performed  for  the 
correction  of  a  *' nninifcst '*  muscuhir  error.  Srimetimcs,  finite  a  long 
interval  ela|>ses  before  latent  insidlleiency  shows  itself.  Again,  it  sIh»ws 
itself  almost  immediately. 

^      An   epileptic,  niM»n  whom   I   operated   for  eye-defect,  and  who  has 

■pw  been  free  from  attacks  for  over  one  year  and  a  half,  in  spite  of  the 

KeHation  of  all  drugs,  showed  me  orijsrinally  onl^^  one  de^rree  of  esophoria. 

This  defect   wt>nld,   I    think,  have   been    heretofore  regarcled   by   most 

oculists  as   hardly  worthy  of  correction — even   by  a  prism.     The  sulv 

bquent  treatment  of  this  case  <lcmanded  re|)eate«l   partial  tenotomies 

upon  both  of  the  intend ;  and  proved  not  only  tlnd  I  had  n  bi^di  ileirree 

of  *' latent*'  trouble  to  correct  (which  a  une<lc^ree  prism  wonhl  not  have 

helped),  but  also  that  the  attacks  have  thus  far  been  totally  arrested  by 

^le  relief  of  almormal  eye-tension. 

K  In  the  third  jilace,  it  has  been  proven  that  systematic  daily  exercises 
Hf  the  various  eye-muscles  (accomplished  by  teaching  the  patient  to  fuse 
Tinages  which  have  been  rendered  momentarily  double  by  a  jirism  held 
before  the  eyes)  will  iu  some  enseal  develoii  latent  nui*scular  auonialies  uf 
Bie  orbit. 

■  In  other  words,  a  patient,  alter  a  week^s  muscular  drilU  will  often 
^Bow  a  greater  flexibility  of  the  eye-muscles  and  the  existence  of  a  lack 
■fei|Uililirium  in  the  eye-movements,  which  they  did  not  exhilMt  at  the 
Earlier  examinations.  I  am  aware  that  an  injudicious  use  of  such 
prismatic  tests  in  the  hands  of  a  novice  might  cause  "asthenojjia/' 
and  seriously  atlect  mnscuhtr  conditions:  but  this  fact  can  hanily  he 
jjsed,  I  think,  by  fair-minded  critics,  lu  exjilain  the  phciuuueiiii  alluded 
m)  here* 

B       Finally,  it  may  be  stated,  in  this  connection,  that  one  examination 

Br  the  various  eye-movements  is  not,  as  a  rule,  sntlicient  for  a  jiositive 

diagnosis  respecting  muscular  anomalies.     Repeated  tests  have  oRen  to 

lie  made  before  a  complitated  problem  may  1m?  satisJVictorily solved,  even 

hy  an  expert  in  this  line  of  examination. 
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(7)  The  view  is  held  that  pr  in  mat  ic  glasses  are  not  only  inadequate 
as  satisfactory  remedial  agents  in  most  cases,  but  tJiat  they  may  l)e  posi- 
tively injurious  to  certain  classes  of  patients. 

Few,  if  any,  of  our  prominent  oculists  have  perhaps  ordered  as 
many  prismatic  glasses  as  has  the  chief  advocate  of  the  method  now 
under  discussion.  Yet,  in  spite  of  this  fact,  strict  limitations  upon  tiieir 
field  of  usefulness  (not  generally  taught)  seem  to  be  rendered  probable 
by  late  investigations. 

A  careful  study  of  the  ditferent  movements  of  the  eyeball,  and  of 
tlie  combination  of  muscles  required  to  produce  some  of  them,  must 
impress  even  the  most  casual  reader  with  the  idea  that  an  agent  (such, 
for  example,  as  a  strong  prism)  which  tends  to  restrict  the  movements 
of  any  one  muscle,  may  do  harm  if  [)ersistently  worn. 

Some  patients  are  peculiarly  susceptible  to  such  influences.  1  have 
encountered  a  large  numl^er  of  patients  whose  eyes  refused  to  tolerate  a 
prismatic  glass.  Their  symptoms  were  at  once  made  worse  whenever 
they  attempted  to  correct  an  existing  muscular  anomaly  by  wearing  a 
prismatic  glass. 

On  the  other  hand,  many  patients  are  benefited  at  once  b}' the  use 
of  prisms,  and  suffer  no  inconvenience  of  any  kind  from  them. 

What  are  we  to  infer  from  this  statement?  Are  we  to  surmise  that 
the  prisms  were  either  injudiciously  selected  or  improperly  placed, 
simply  because  the  patient  could  not  tolerate  them  'f  1  think  not.  Such 
might  possibly  be  the  case  in  the  hands  of  a  novice,  but  presumably  it 
is  not  the  case  in  the  experience  of  one  skilled  in  eye-examinations. 

My  own  experience  in  several  such  instances  has  shown  me  that  a 
properly  grii(hiate<l  tenotomy  of  the  muscle  exhibiting  the  greatest  tension 
liMS  been  followed  by  a  conii)lete  cessation  of  the  nervous  symptoms  for 
which  the  patient  sought  relief,  in  8i)ite  of  the  fact  that  prisms  prescrilKHl 
to  correct  the  smuic  error  have  proved  intolerable  to  the  patient,  and 
li:ive  nmrkcdly  aggravated  the  symptoms. 

There  is,  however,  m  practical  and  important  field  for  prismatic 
glasses.  It  is  well  to  keej),  as  a  part  of  a  physician's  otlice  equipment,  a 
lMr<:e  nuni)>er  of  prisms  of  different  angles.  These  can  be  slipped  into 
a  frame  with  the  base  inward,  outward,  upward  or  dowuwanl.  as  the 
exigencies  of  any  case  seem  to  demand.  They  may  l)e  loaned  from  time 
to  time  to  patients,  for  the  purpose  either  of  verifying  a  diagnosis  or.  l»y 
giving  relief  to  a  "manifest"  ocular  tension,  of  developing  a  latent 
muscular  error  which  the  physician  may  be  led  (by  repeated  examinations 
of  the  patient)  to  suspect.  When  they  are  well-tolerated,  the  i)hysician 
may  often  learn  a  great  deal  by  their  protracted  intluenee.  When  they 
are  not  well  borne,  it  is  advisable,  as  a  rule,  to  discontinue  their  use  at 
once. 
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It  is  often  wise  to  prescribe  prismatic  ^laes,  also,  for  a  chv^n  of 
tientA  whu  iirr  unable  (for  <»ne  reaf4i>M  or  jiuotheri  to  sulimit  at  the 
e  to  a  graduated  teuotoniy. 

Sooner  or  later,  I  tiiid  that  siieli  pntientH  usually  return.  As  a  rule, 
y  do  so  for  oue  of  tlie  follow] ujl!:  reasons:  (1)  lie(*au>*e  lliey  have 
ri'eloped  an  additional  *' latent''  muiseiihir  error,  which  tlie  pri-sins 
Inmlly  failed  to  eorret^t;  (2)  Ijccause  tbey  do  not  tolerate  them  well, 
d  are  made  decidedly  worse  hy  their  use;  (.'i)  because  they  prefer  a 
otomy  to  the  ineonveuienee  of  a  glasss  whi(»li  has  to  In*  e<u»stantly 
Orn;  and  (4)  l>eeaiise  they  hu tier  from  eve-fat i*rue,  on  aeeoiiiit  of  the 
tiirbance  to  e<j<irdinate  luovements  of  the  eyebalL 

There  is  no  dmibt  that  very  many  cases  of  nervous  diseases  are 
terially  helfa^d  (if  not  nidieuHv  cured)  l:y  the  aid  of  prismatic  trlasses; 
tt  the  i|uebtlou  naturally  arises  to  my  mind  in  this  connection,  *'  Would 
sy  not  have  been  more  rapidly  l>eneiited  nn*l  permanently  relieved  wit'i 
less  inconvenience  tr^  the  i>atient  by  tenotomy  T' 
(S)  The   view   in  held   that  a  partial  U^iwtomy  is  the  onti/  way  of 
Us/actorily  and  permanently  reUevwg  abnormal  letmon  of  a  fnusrle  in 
orbit. 
There  are  only  two  wnyn  of  overcoming  an  abuoiintd  t**ntlency  of 
^  visual  axes  to  deviate  from  [jandlelism  whenever  the  eycK  are  directed 
Ion  an  object  more  than  twenty  feet  otf.    One  of  thesr  is  by  the  aid  of 
primal;    the  other  is  by  a  graduated   tenotomy  of  the  muscle,  which 
rectly  aids  in  prodncing  and  [perpetuating  the  deviating  tendency, 

Whenever  prisnij*  are  preserilied,  they  aflord  relief  practiciilly  in  the 
me  way  as  a  *' rubber  muscle"  does  in  orthopiedic  snr|jery;  in  other 
>rtl8,  they  compel  the  muscle  which  is  opposed  to  the  base  o\'  the  pjnsui 
im  bj'  the  |mtient  not  only  to  overcome  the  antajjonistic  niusek%  but 
lo  to  »o  adjust  the  eye  as  to  conii»cnsate  for  the  refractive  etfcct  of 
prism.  They  practically  act,  therefore^  as  a  *' pulley- weight"^ — ji 
Iianical  device  seen  in  all  gymnasiums. 

Now,  if  the  wearing  of  prisms  had  no  deleieri^jus  action  upon  those 
rticnlar  muscles,  which,  in  each  ctisCj  are  not  at  all  at  fault,  arnl  if 
sy  invariably  exerted  only  beneticial  etfeets,  this  principle  of  treatment 
lid  be  more  ijenerally  apidied  with  bent/Ht.  Even  then,  the  existence 
intent  insnniclency  miiiht,  nnforlunatcly,  remain  nin^ecuj^nizeu  for  u 
l^tt^r  or  less  period  of  time,  possibly  to  the  serious  detriment  of  the 
tieJit^  Qti  the  other  hand,  if  it  he  satisfactorily  demonstrated  that 
o[>eration  termed  **  tjraduated  tenotomy  "  has  been  rendered  a  safe 
|]  accurate  method  of  correcting  muscuhir  anomalies  in  the  orbit,  a 
pt  lias  eertaiidy  ^^een  noted  that  opens  a  new  an<l  shorter  route  to  relief. 
jch  a  Htep  enables  us,  moreover,  to  decide  the  rjuestion  of  "latent'' 
i»eular  defects  in  any  given  cas^e. 
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possibility  of  other  conditions  acting  as  irritating  influences,  or  that  cer- 
tain known  or  unknown  influences  may  give  character  to  the  results  of 
irritation  arising  from  the  causes  mentioned.  Let  it  be  remembered 
that  it  has  been  universally  conceded  that  the  nature  of  the  neuropathic 
tendency  is  unknown.  If  one  preeminently  important  element  is  de- 
monstrated, it  is  not  to  be  rejected  because  it  may  not  include  the 
whole. 

**  In  the  explanation  of  the  etiology  and  treatment  of  disease,  neither 
settled  theories  nor  novel  doctrines  are  to  be  accepted  only  as  they  are 
confirmed  b>'  un^loubted  facts.  Nor  can  isolated  facts,  nor  focts  divested 
of  their  natural  environments,  be  accepted  as  valid  evidence  in  sup|K)rt 
of  theories,  old  or  new.  The  facts  must  be  uniform,  occurring  so  regu- 
larly as  sequences  as  to  demonstrate  that  they  are  consequences. 
Unless  the  skilled  observer  is  able  to  predict,  with  a  reasonable  degree 
of  accuracy,  the  result  of  certain  combinations  of  circumstances,  such 
result,  when  occurring,  must  be  considered  accidental." 

"  The  principle  of  ocniar  irritation  is  of  wide  application,  and  is  not 
to  be  compared  with  the  occasional  irritation  set  up  by  such  accidental 
and  usually  secondary  causes  as  phimosis  is,  the  presence  of  calculus,  the 
existence  of  a  stricture  of  a  passage,  the  eftects  of  decayed  teeth,  and  of 
many  other  peripheral  irritations  which  might  be  mentioned.  All  these 
are  of  importance,  and  are  not  to  be  overlooked. 

"  The  conditions  to  which  I  have  especially  called  attention  are, 
however,  in  general,  commensurate  with  the  life  of  the  patient,  and  exist 
in  a  vastly  greater  number  of  instances  than  either  or  all  of  the  condi- 
tions belonging  to  the  other  class  just  mentioned.  Not  only  are  those 
})ninful  or  irreguhir  conditions,  usually  described  as  neuroses,  in  groat 
proportion  responsive  to  the  relief  from  ocular  tensions;  but  a  great 
variety  of  conditions,  conunonly  regar(b*d  as  local  atiections,  vield  a> 
readily,  and  prove  that  they  are  in  fact  retlex  ))licn()niena. 

**  If  it  be  sjiid  that  the  origin  and  prevention  of  nervous  diseases  is 
to  be  found  in  a  great  variety  of  circumstances,  I  reply,  let  us  find  them 
all,  and  adapt  our  measures  to  them  all.  but  let  us  not  neglect  this 
because  there  may  be  others. 

**  For  mysi'ir,  I  do  not  think  that  another  as  important  class  of 
causes  of  nervous  (li^-tnrban(•e  will  be  found  as  that  which  attends  the 
anomalies  of  the  parts  engaged  in  the  ))erforniance  of  the  visual  function. 
In  any  case,  our  aim  is  to  |)revent  the  evils  of  nervous  derangement  hy 
the  early  removal  of  any  known  mischievous  tendency,  and  our  duty  is. 
when  such  nervous  derangement  actually  occurs,  to  remove  every  per- 
piexing  cause.  In  the  ol)servance  of  such  a  ))rincij)le,  we  nniv  leave  to 
superstition  and  to  ignorance  the  practice  of  expelling  nervous  diseases 
bv  means  either  fashional»le  or  obsolete." 
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ARE  FUNCTIONAL  NERVOUS  DISEASES  FREQUENTLY  REFLEX 
MANIFESTATIONS? 

The  view  that  a  direct  relationship  exists  in  many  subjects  between 
epileptic  seizures  (that  are  apparently  not  associated  with  organic  lesions 
of  the  brain)  and  abnormal  muscular  tension  within  the  orbit  seems  to 
have  received  most  valuable  indirect  confirmation  in  the  startling 
experiments  published  by  Drs.  F.  X.  Dercum  and  A.  J.  Parker,  of  the 
University  of  Pennsylvania.*  According  to  these  observers,  convulsive 
seizures  were  artificialh'  induced  in  apparently  healthy  subjects  by 
prolonged  muscular  tension  of  a  single  muscle  or  groups  of  muscles  in 
the  limbs. 

1  regard  these  experiments  as  perhaps  the  most  important  ones  that 
have  yet  been  brought  forward  in  support  of  the  general  view  that 
epileptic  seizures  are,  in  the  large  proportion  of  cases,  simply  one  of  the 
many  types  of  manifestation  that  a  reflex  cortical  disturbance  is  capable 
of  exhibiting. 

It  is  unquestionably  true  also  that  such  reflex  causes  are  too 
often  not  sought  for  b\'  the  profession  with  sutlicient  care  or  in  the 
proper  way. 

The  methods  of  examination  that  have  been  generally  regarded  until 
of  late  as  conclusive,  when  defects  in  adjustment  of  the  eye-muscles 
have  casually  been  sought  for,  were  certainl}'  most  crude  and  unscientific ; 
and  a  modification  of  them  appears  to  be  most  timely. 

1  take  the  liberty  of  quoting  from  the  published  experiments  of 
Drs.  Dercum  and  Parker  the  following  paragraphs: — 

"The  subject  being  seated,  the  tips  of  the  fingers  of  one  or  both  hands  were  so 
placed  upon  the  surface  of  a  table  as  U)  give  merely  a  dehcate  sense  of  contact,  i.e..  the 
fingers  were  not  allowed  to  rest  upon  the  table,  but  were  maintained,  h\j  a  eoimtaut  muscxdar 
effort,  barely  in  contact  with  it.f  Any  other  position  involving  a  like  etfort  of  constant 
muscular  adjustment  was  found  to  be  equally  efficient.  Any  one  object  in  the  room  was 
now  selected,  and  the  mind  fixed  upon  it.  or  some  subject  of  thought  was  taken  up  and 
unswervingly  followed. 

"After  the  lajjse  of  a  variable  period  of  time,  extending  from  a  few  minutes  to  an 
hoar,  and  depending  upon  individual  peculiarities  to  be  noted,  ....  the  subject  was 
frequently  thrown  violently  to  the  ground  in  a  general  convulsion,  j)receded  by  tremors 
which  rapidly  became  more  violent. 

"Seizures  equalling  in  violence  a  general  convulsion  were  by  no  means  induced  in  all 
subjects,  and  were  generally  the  result  of  experiments  repeated  many  times  during  the 
B^me  evening.  In  the  experimenters  the  convulsions  became  so  easily  induced  that  it  was 
thought  advisable  to  desist  for  a  long  period." 

*Jour.  of  Nervous  and  Mental  Diseases,  1884,  pp.  579  and  iiiU\ 
t  Italics  my  own. 
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Dr.  Ghas.  H.  Thomas,  of  Philadelphia,  when  speaking  of  tbeie 
experiments  in  a  late  contriUation  to  this  subject,*  says : — 

"  The  effort  of  constant  mnscnlar  adjostment  here  spoken  of  appears  not  oolike 
the  condition  found  in  the  eyes  in  cases  of  insufficiency  of  the  ocalar  mwdei;  tod 
it  seems  not  unreasonable  to  infer  that  if  such  strain  of  the  muBclee  of  the  fineinn 
would  produce  results  of  the  kind  reported  by  the  authors  just  named,  that  the  itniii 
upon  ill-balanced  ocular  muscles  (which  must  be  eontinwnu  during  the  wAofe  tf  At 
time  that  the  eyes  are  opened)  should  be  productive  of  even  more  eeriona,  and,  indaed. 
permanent  results.*' 

Within  the  past  year,  an  extremely  valuable  paper  respeetiiig 
one  of  the  much  neglected  and  perhaps  not  infrequent  causes  of 
epilepsy  has  been  also  published  by  Dr.  A.  P.  6rubaker,t  of  Philsp 
delphia,  entitled  *^  Dental  Irritation  as  a  Factor  in  the  Causation  of 
Epilepsy.''  The  following  extracts  from  this  paper  have  an  Impor* 
tant  clinical  bearing,  and  possibly  shed  some  light  upon  the  proper 
treatment  of  convulsive  diseases  and  other  foims  of  reflex  Dervons 
conditions : — 


i^< 
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"In  all  the  wide  divergence  of  view  as  regards  the  nature  of  epilepsy  there  u  ft  H^^r^  J 
general  consensus  of  opinion  that  its  essential  feature  is  of  the  character  of  aa  exploave  ■  In 
discharge  from  the  higher  nerve-centres,  the  nerve-force  thus  liberated  bearing  down  opos  ■■■c:'^  a 
the  centrifugal  distributions  of  the  motor  nerve-tracks  with  such  an  exce«  of  energy  ^  B*-r:rru 
incoordination  of  movement  reaches  the  stage  of  convulsion  and  spasm.  Owing  to  ^ 
periodicity  of  the  convulHive  seizures,  it  has  been  assumed  that  in  individnals  prediip'i'^ 
to  epileptic  attacks  the  higher  nerve-centres  are  in  a  state  of  high  tension,  of  nnstaW* 
equilibrium,  an<l  that  it  only  require«  a  ptimulus  of  a  definite  quantity*  or  intensity  ^ 
excite  the  exj»losive  discharge. 

"The  object  of  tliia  ]»ai>er  i?  to  direct  tlie  attention  of  ])hy8icians  to  a  cause  of  epil^f'^^^* 
which  has  not  hitherto  been  estimated  at  its  full  value,  inasmuch  as  in  none  of  thestanJ**      i 
works  u]>on  neurology  is  the  subject  even  alluded  to, — viz..  pathological  states  of  the  de<*^     ^ 
structures.     That  dental   inflammations  and    disorders    are  more  often  provocative     ^  ^^. 
epileptic  seizures  than  is  commonly  supposed  appears  quite  certain  from  the  follow   *    -^^ 
cai?e8,  and  also  from  the  character  of  the  cause  and  its  effect.     Many  reasons  might        ^..^^t. 
given  why  dental  disor^lers  are  peculiarly  adapted  to  call  forth  this  periodical  dischar*^  ^^^%^ 
and  why  these  disorders  arc  habitually  overlooked  by  the  physician,  but  they  need  not 
detailed  here.    As  exemplifying  these  j'henomena,  some  interesting  and  instructive  < 
are  adduced.  ^^f 

*'  The  interest  aroused  by  the  result  of  the  preceding  case  led  to  an  examination  ^^gp^, 

medical  literature  for  reports  of  similar  cases.     I  find  that  no  less  than  sixteen  cas^*^ 
entirely   and    immediately   cured   by   the   removal   of  an   irritating  tooth,  have  b^-^ 
recorded  by  different  observers,  and  which  are  here  arranged  in  chronological  ord 
It  is  not  supposed  that  this  collection  embraces  all  the  recorded  cases,  but  it  is  hop 
that  it  will  elicit  references  to  many  others,  and,  what  is  more  important,  the  reporti- 
of  many  new  cases." 

♦  Trans.  Philn,  Co,  Med,  Soc.y  Mar.  14, 1888. 

t  Jonr,  iff  yerfons  and  Mental  Diseases^  1888,  p.  117. 
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In  llie  light  slied  iijk»!i  tlii:*  ^iiUjuct  chi<.'tiy  by  rocent  eatitribiitians 
icnliciril  liti*ratiire,*  the  view  ]»  irmdiially  being  accepted  by  mnny  tn 

t>rofe68ioi»  tlint  L-ertain  nervousi  diseases  (whose  imthology.to  say  the 
,  b  still  in  doubt)  are  posgihly  not  dependent  in  every  case  upon  an 
fecognized  organie  lesion  ;  niid  they  are  being  led  to  L-oineide  with 
Blatement  that  the  terra  '•  ruuctiomil  ''  nervous  disease  may  bt* 
j^erly  applied,  in  some  instances  at  leasts  to  the  graver  nervous 
litions, — such,  for  example,  as  ejiilepsy,  I'hnrea,  hysteria,  or  other 
prestations  of  nervous  4»xhausti<jii,  and  insanity.  In  otlier  words, 
brotessional  mintl  seisms  more  willing  now  than  in  the  past  to  discard 
apparently  fruitless  search  for  a  pathognomonic  lesion  for  each 
IK* tabic  nervous  condition,  and  to  look  more  cahnly  uikhi  tangible 
leal  lUcts,  even  if  they  are  rEdicfilly  oppo8e<l  lo  preexisting  views. 
Ij  If  the  view  that  eye-strain,  dental  irritation,  or  other  causes  of  reflex 
rirauee  may  be  a  freipient  cause  of  functional  nervous  derangements 
'«  to  be  the  correct  one,  beyond  the  possibility  of  doubt  or  cavil, 
not  ditlieult  to  see  that  a  hope  of  marked  relief  or  of  ultimate 
ivery  is  j»ractica!!y  extended  to  many  hopeless  snll'crers  upon  wdjom 
^  have  exerteil  little  or  no  benefit. 

j  In  order  that  those  of  my  readers  who  have  possibly  not  given 
ph  attention  to  the  views  which  raost  of  ray  incorporated  cases  are 
lifularly  selected  to  illustrate  may  properly  understand  the  train  of 
liming  ttiat  oflercd  a  sohition  to  my  udnd  of  the  symptoms  here 
|»r(led»  I  take  the  liberty  of  quoting  a  few  paragraphs  from  a  paper 
(ch  I  lately  read  b*dore  the  Internal ioual  Me*iical  Congress  at 
liington*  €*ntitled  **^  Does  a  Kelationsliip  Exist  between  Anoraalies  of 
isual  Apparatus  and  the  So-called  vNeuropathic^  Predisposition  T'f 
paper  was  based  upon  a  carefVdly  tabulated  analysis  of  the  records 

^TTi**  r«*Hfi*T  1b  refprrLMl  to  Lh«  iiLrtit'U'B  by  Dr  Gvorfrt  T.  Stevens  on  **  ClK*rf»i " 
Wi'cif  Reconly  1876);  tin  *'  Anomulif^sof  thp  Onilar  MuAcles  '*  {Arch,  of  OphthaUnototjy  ^ 
it  !W7):  ami  on  "Ocular  IiTitatlorie  ami  Nt^rvous  Dlseaj^ofe"  {Nem  York  Medical 
pfl^  Aprib  1877);  iilj^o  t(i  Uls  work  tyti  **  Fuiirtlonul  Nervous  Dispases"  (D,  Appletori 
k,  K,  y.»  1887);  aUo  to  a  contribution  hy  Dr.  H,  D.  NoyeSj  on  **  Tt-fit*  for  Mo^^uular 
knopia  iitid  InsulHciency  of  tht^  KxkTuul  Recti,"  read  by  bim  bt'fort*  the  InUTnutlorml 
pAl  Coujrress,  Copenbaijen,  \^HA\  tileo  to  pa}x*r*i  by  tlie  author  on  **  The  Eye  a^  a 
brin  theCaU£atlnti  of  Some  Common  Nervoiia  Symptoma  (JVVtp  York  MedUal  Jonrnnt, 
|lii4ry  27  and  March  13^  lH8fi);  «u    *' Eye-p train  la  Npurolci^^y ''  (Xfttt   Y^rk  Medital 

tt,  AiiriJ  Vi,  ]SS7)i  on  **  Eye-etrain  In  itt*  Ktlnlioufl  Ui  Functional  Nervous  EHseaaes  " 
«/  fJnlhtin,  September,  1B.S7):  and  an  abt^traet  of  an  el^say  read  before  thi- 
piiUouftl  Medical  CongrfM  at  \Va«hing:ton,  enLltted  **  Do^b  a  Relationship  Exist 
ftcn  AnomalteB  of  the  Vl*nml  ApparutiK^  and  the  8*i-ealled  *  Neuroptiihlc  Predli^poti- 
f*'  (Medieal  Het/Uter,  Novenibrr  lU,  1N87),  The  arlit'k***  by  Drs.  Dtrtum  anil  Parkt-r, 
p.  U,  Thonmf%,  and  Dr.  A.  P.  Brubaker,  of  Philadelphia  (already  quoted), are  worthy 
kclal  notk-e  Iq  thJ^  eonuection. 
r  An  ab«tract  of  tbifi  paper  waa  published  In  ilie  Medical  Seginter^  November  10, 
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tmin  would  attonipt  to  prove  tu-ilii\  that  stswer-gas  poisoning  and 
miiliiriul  itifectiou  were  delutJious  simply  because  some  people  hhd  eecji^iwl 
tlieir  iu-flueijcc. 

The    argument    has  been  riih  jui^ed    that,  becnuae   aome  crOBWf)'C<l  I 
people  have  escaped  epilepsy,  iih area,  ijiHtiuity,  aud  functional  neurone 
of  the  milder  types,  it  is  erroueuus  to  luuintaiu  that  eye-8tniiu  hiwaiiy- 
thing  to  do  with  these  eonditious.      This  in  absurd  upon  iU  fare,   Th«  | 
hint   mii^lit,  perhups,  bt;    pt-*rtiiieutly  ilropped    in   this   conneoliuu  tlmt  \ 
('ro!;is-eyed  people  practically  sulfer  but  little  from  tbeir  museular fm>r, 
simply  becaus^e  they  have  hafntual  double  vimon^  which  no  effort  on  thtrir  | 
part   can   (:orre*'L     These    eubjeets   learn    very  quickly   to   pnu'titslU  i 
iliseard  one  image  (the  one  seen  by  the  erossed-eye)  and  to  ust?oiiecye| 
only  for  ordinary  vision.     In  other  words,  they  never  try  to  blend  the 
images  of  the  two  eyea^  except  in  eertain  attitudes  of  the  head,  whk'ii 
resiult  in  a  single  visual  inuig©  without  an  effort  on  the  part  tjf  th«t  ^ 
patient. 

It  is  only  in  those  cases  where  (iu  spite  of  a  muscular  error)  tljel 
images  of  tbe  two  eyes  ean  be  blended  by  a  ^reat  etTort  that  tbe  potieitt 
begins  to  experience   tbe  deleterious   physical   influences  of  abnonii*!  j 
muscuhir  tension  in  tbe  orl»it. 

If  we  admit  the  proposition  that  e3'e-defects,  or  anomalifs  of  tbe  | 
oeuhir  muscles,  arc  liaitlo  to  become  causes  of  impaired  nervous  imutj)' 
(because  they  demand  an  excess  of  nervuus  expemliture),  we  are  fofLtHJ 
to  the  conclusion  that  the  earlier  this  source  of  idiysical  dci>reB8ion  i»  j 
removed    the    liettcr   are    the   ]>rospect8  of  the   i^erson    so  relieved  of  | 
escaping  diseases  which  impaired   nervous  energy  necessarily  t^ntU  Wl 
hasten  or  develop.     We  are  naturally  led   to  question  if  the  so^fllWj 
**  neuropathic  predisposition"  is  not  dciK*ndent  (in  a  certain  proportitmj 
of  cases,  to  suy  the  least)  upon  *'eye-strain»'"     We  might  possibly  at*> 
be   led  to  think  that   the   so-called   "  tuU'rcular  tendency"  (whic^h  i» 
present,  as  far  as  my  observation  goes,  in  nearly  50  per  Cent,  of  all  c^^  \ 
of  marked  functional  nervous  tlisease)  might,  in  some  eases,  lie  tn<:>^il^*^'« 
controlled,   or   perhaps    arrested    bcffjre    its    physical    results    b€<H)n»0 1 
apparent   by  taking  from  tbe  life  of  such  subjects  a  load  which  tii^f  1 
small   reserve   capital   of  nervous   energy   particularly  unfits  tUt-m  ^  ] 
endure. 

It  is  hard  to  give  up  the  view,  so  universally  conceded,  th*i  *j 
predisposition  to  disease  means  a  "constitutional  taint.^'  Yet,  in  i 
cases,  we  are  absoiutel^y  unable  to  demr>nstrate  that  any  evident'^  ^'l 
physical  weakness  or  disease  ban  ay^peared  until  stiilicient  timo  J"***! 
elapsed  from  the  date  of  birth  for  the  development  of  a  sericun  impw^^'f 
ment  nf  nervous  energ>%  What  bus  caUHcd  it?  Has  it  been  d<?fi<^i<*'**l 
uonrishment,  a  lack  of  nmtemal  care  or  eolieilude   during  eluldho<'"ij 
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osd  vioktions  of  the  rules  of  hygiene,  or  a  lack  of  pnidetHt  uu  tlii; 
part  of  tLe  iudividual  wUeii  of  matured  experience?  Tlit-  history  of 
^»ae  after  case  answers  *'  no  ''  to  such  surmises.  The^e,  theu,  are  not  the 
B^itupoi'tarit  factors  in  every  case.  Phthisis,  epilepsy,  chorea.  hea<hiche8, 
neundg^ias,  hysteria,  dyspepsia,  olKHtinate  eonst(])ation,  nervous  prostra- 

fu,  inebriety,  and  mmiy  other  evidences  of  llie  neurasf henic  state  are 
rktHlly  hereditary.  What  is  the  load  (if  any)  which  many  siiflerera 
this  type  arc  carry hig  throtjgh  fife?  Have  Iheij  a  eomjemtal  burden — 
which  is,  perhaps,  too  often  unrecognized  ?  I  leave  these  ijuestions  for 
Bture  research  to  solve. 

In  this  section  I  will  eull  attention  to  a  few  cases  selected  from  my 
own  case-book  where  the  relief  of  utidsir  delects  produced  remarUabie 
Bd  unexpected  benefit  alYer  all  hc^pe  of  recovery  liiul  praeticaU\  been 
Iftamloned  by  the  patient. 

I  bring  these  cases  prominently  forward  in  the  interest  of  science 
Bdy;  because  the  iniprovomeut  nnule  by  tliese  patients  is  altribuiuble 
^pt  to  drut^s,  but  scilely  to  Nature,  when  a  burden  of  which  slie  could 
||pt  rid  herself  wns  taken  away  and  r4*enperation  l»ecame  [>ossil>le. 

Did  you  ever  see  a  tired   horse   fall   prostrate  itnder  an  excessive 

rlen  ?     How  lontf  would  he  remain  **o,  were  the  httrden  not  removed? 
Now,  it  should   constantly  lie   borne   in    mind  that  no  two  cases 
exhibit   identical   nianifestalions   of  nervous   depression   or   irritnthm. 
;^mc  patients  who  are  suireriug  from  such  conditions  mauifehl  the  ellects 
physical,  ofclicrs  in  mental  disturbances,     The  heart's  action  may  be 
one   distnrlKKl   in    some  cases,  the  stomach  may  trive  out   in   others^ 
me  may  complain   alone  of  spasmodic    muscnhir  troubles,  some  may 
tie€  its  effects  in  the  eyes*  some  are   rendered  sleepless,  many  sutler 
yn\    more    or  h^ss    jiersistent    pains,   a    few  complain    alone  of  skin 
iitnr*>rinces,  nod   so  <m   thniMLjliutit    the   dilferent   [mrts  of  the  entire 
jiman  organ inm. 

We  can  nnrb^rstand   how  these  apparently  discord fint  fnet^  may  be 

miciled  when  we  recnil  the  (act  that  by  means  of  the  brain  and  spinal 

irrow,  and  the  nerves  which  nnite  these  centres  to  the  dilferent  parts 

the   bo<ly,  t:c  are  e n abler  1  to  see,  hear,  taste,  smell,  appreciate  touch, 

rallow,  breatiie,  and  perform  voluntary  musenlar  acts.     It  is  by  means 

*  our  nerves  alone  tliat  the  heurt  l>eats;  the  di^restive  processes  go  on 

Ihout  our  knowletlge  or  control  thronnrJi  the  same  agencies;  the  blood- 

psels  contract  and  tlilate  in  accordance  with  the  demands  for  biood 

^Uraiihed    to   the   nerve-<-'e litre  by  ditferent   origans  ami  tissues;  and 

i^ry  i»rocess  pertain inii  to  life  is  tims  automatically  regulated. 

It  requires  no  me«lical  knowle<Ige  to  see  at  once  how  a  disturbance 

so  complicated  an   electric  mechanistu   as  the  ncrve-fdires  and  the 

rve-cells   of  a   living  aniuial    are   ean    upset  all    or   any   one   of  the 
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individiml  functions  eniiiuerateiL     Many  <»t'  otir  houses  art?  fUrni«lie( 
to-day  with  ek^ctrie  bells  by  menus  of  wires  ilistribirtod  in  the  wallh>    |] 
some  houses  we  light  the  gas-jet^,  aiul  even  the  rooms  them*»elves,  b] 
means  of  the  same  BuMle  Huid.    When  the  Imttery  bocoiues  weiik,arwbei 
the  wires  are  disarranged  or  broken,  what  may  be  the  results?    8<mu* of 
the  bells  may  eease  to  ring  when  the   bnttun   is  touched,  whilr  olliei 
work  properly.     Perhaps  the  electric  light  may  Tail  in  some  rooju»  wrw 
burn  with  its  aeenstomed  brilliancy  in  others,     Tht*  gas-jet!4  may  i»»t  ^i*] 
properly  ignited.     So  it  is  with  the  nerve* us   ap(>aratus  tjV  man.     Kmitl 
the  same  eau^e  one  patient  may  have  nervous  (lyspc|}4!^ia,  another  Biw*^i- 
Icssness,  a  third  headaehe  or  neuralgia,  a  fourth  weakness  of  the  rauwti 
a  tilth  disturUanceH  of  seusntion,  a  8ixth  hysteria, ehorea  or  epilep«iy.    Il 
is  neettlesa  to  multiply  illustrations* 

The   nervous   system   of   man   has   been  very  aptly  uom(mr*Hi  to 
mountainous  region  where  any  atnujspheric  disturbance  eallft  forth 
**  serieH  of  echoes  **  at  distaait  |)oints.     So  it  ih  with  inmiv  of  the  -MMTiiliKi' 
**  funetional   diseases. '*     They   may   be    sim[)ly  the    manifestations  uf  t' 
ilistnrbance  of  the  nervous  system,  entailed  by  causes  which  havebcm 
overlooked  or  imperfectly  relievetb 

Before  I  leave  this  ^subjecl  it  is  but  proper  to  say  that  a  few  oa*e* 
reported  by  me  in  this  eha|>ter  (while  not  u  large  number  in  the  sjKg: 
gate)  were,  without  exception,  well-marked  cases  of  typical  an«l  IntrHClAlite 
neuroses.  The  improvement  noted  in  eiich  ca«e  after  wflUiirM4^i 
treatment  of  the  eyes  or  the  eye-muscles  tend«  to  cast  u  cloubt  upon  iii« 
existeiu'e  of  any  organic  disease.  No  other  causes  of  relU-x  nefvaii 
disturbances  outside  of  the  eyes  were  deteetetl  after  a  careful  neitn'li  *» 
any  of  these  cases;  otherwise  it  wouhl  have  been  my  manife.^it  duty  t" 
relieve  all  that  were  found  in  my  elforts  to  liencfit  the  syaipl-^^'^s 
manifested  by  each  [uUient. 

It  is  not  to  be  expected,  nor  do  I  anticipate,  that  view?*  so  mdi<*tiHy 
ojiposed  to  the  ordinary  methods  of  treatment  by  medication,  now  gew- 
erally  advocated  for  functional  nervous  diseases,  will  be  aecepte<l  nt  <**'^ 
by  the  profession  at  large,  even  if  correct  and  HutistVictorily  demcm!«tnthHl 
No  great  advance  in  science  has  ever  been  made  until  time  has  t^aij 
(irejudice  and  modilied  tlie  prevailing  tendeuci^  of  thought. 

Of  late  years  we,  as  a  jUMfession,  have  Inid  our  attention  J^ 
however,  more  seriously  than  ever  betore  to  the  clinical  iniportawi't^*' 
the  necessity  of  detection  af  remote  sources  id'  irritation  to  the  ncH'*'*^ 
centres.  We  have  alrea<ly  learned  thnt  the  ovaries,  the  womb,  tJie  P^**" 
puce^  the  urethra,  the  rectum,  the  alimentary  canal,  etc*,  can,  in  ^»"»* 
instances,  induce  serious  nervous  conditions  which  closely  simulHt^  i'»* 
evidences  of  organic  disease.  Complete  paralysis  of  l>oth  legs  ha*  ^^^ 
known  to  be  cured  in  a  child  by  circumcision.     The  oiKTaliun  (Jevi»w 
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Uatley  for  tht*  removal  t^r  thf  itviuiis    in   siibjeets  attacked   with 

l^bleiYK^pilepi^y    is    to-cUiy    jiiifeitaiiieil    by    the    professioii,    ami    oWan 

'^rfoniied  with  the  \iew  oT  removing  a  merely  suppoHitious  source  of 

reHex  (Ustiirbaiice,     This  supposition,  in  many  casein,  is  Imaed,  utiforiu- 

imtely,  upon  tents  luueli  hjss  sieieiiti lie  find  thereiVne  less  reliable  tbiin  the 

pt-r*  employed  to  detect  aiiomaiies  of  the  visual  apparatus,     It  is  safe  to 

|i2dtioii^  tiierefore,  if  the  source  of  reflex  irrilatiou  in  many  lavtients  of 

l»  elass  has  been  eurefully  soiijjht  for,  jiiid  if  it  <b>es  not  lie  more  in  the 

lis   tluiii   Ml   healthy   ovaries,*   which   arc    nut  infre([neiitly  sacriliccd. 

prsoDnUy,  1  should  uot  feel  Justified  in  taking  so  serious  a  step  with 

ly  jmtient  nntil  every  other  possible  cause  of  reflex  disturbance  had 

?\\  carefully  sought  for  in  vain. 

There  is  no  donbl  that  many  physicians -of  prominence  are  tie  voting 
3re  attention  to-day  in  their  practical  olhce  work  to  the  delenni nation 
latent  refractive  errors  in  the  eye  and  disturbances  of  equilibrium  in 
eye-mnseles  than  was  their  haliit  in  years  }jast. 

Thiij  long-neglected   but    injportaut   element    in    the   **  neuropathic 

adency  *'  (and  perhaps  also  in  the  ''  tubercular  predisposition  *')  is  now 

Deiving  from  many  sides  the  most  thonirhtful  considerntion.     Sooner 

later^  iu  my  ojjinion,  our  views  of  the  causes  of  functional  ner\ous 

¥nU   no  longer  be  those  now  utlvanced  in  most  of  the  works 

pvoted  to  that  1iel<b     We  shall  in  time  more  clearly  recoi!;nize  the  fact 

at  drugs  do  more  harm  in  functional  neuroses  than  good  whenever  any 

|citing  eause  of  such  a  morbid  condition  persists  and  can  be  removed; 

st  as  we  to-day  rely,  in  cusc  of  a  joint-tliseawe,  more  uf»on  mecininical 

iparatifU)  of  the  surfaces  of  the  inllamed  joint  than  upon  anodynes  to 

lieve  the  pain.    We  shall  learn  to  search  more  carefully  and  intelligently 

obscure  causes  of  retlex  distnrbaTices,  and  to  try  tlie  effect  of  their 

^moval  before  we  resort  to  drng^^.     Medication  nuist  eventually,  in  my 

ptEiioti,  >>ecome  the  dernier  renmrt  of  the  physician,  in   this  paiticular 

I  of  nervous  diseases,  rather  than  the  haven  of  refuge. 

fa  are  now  prepared   to  discuss   some   of  the   viirioas  forms  of 

rietional    nervous    distnrliances    commonly    encountered    in    medical 

L^tice, 

The  terra  *^  disease -^  can  hfinlly  be  applied  to  a  condition  whose 
!f>rbid  anatomy  is  unknown  (as  is  the  case  with  e]rdepsy^  chorea, 
jrs^teria*  hystero-eiJilepsy,  migraine,  and  certain  fonns  of  peripherrd 
paralysis,  and  neuralgia).  These  abnormal  states  are,  properly  speaking, 
at  Ki/my>/o//u',  the  exciting  cause  of  which  may  otlen  be  involved  In 
['urity,  ami  the  removal  of  which  must,  of  necessity,  form  a  very 
Dportant  factor  in  the  treatment. 

•CV^U  jii  llie  uvwry  ao'  tirUJom,  If  mer.  wauUug;  henee,  lliey  can  scarcely  be  pro 
tiurwl  (whcD  gmull)  au  eviiifiice  of  dUeiihf. 
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EPILEPSY. 

Of  all  the  so-called  **  functional "  nervous  diseases,  this  condition 
merits  attention  first,  because  it  is  the  most  grave.  It  consissts  of 
periodical  convulsive  attacks,  associated,  in  typical  cases,  with  a  loss  of 
consciousness. 

The  paroxysms  may  vary  in  regard  both  to  their  fre<iuency  ami 
severity. 

The  extent  of  the  coma,  the  duration  of  the  fit,  the  parts  con- 
vulsed, the  mental  aberration,  and  the  constitutional  effects  which  follow 
the  attack  vary  also  in  different  subjects.  Among  the  ancients,  this 
condition  was  regarded  with  peculiar  horror,  and  was  attributed  to  the 
**  possession  of  a  devil.'' 

Varieties. — Custom  has  established  a  classification  of  this  con- 
dition into  types,  as  follows : — 

(1)  The   **  GRAND  mal"   or   typical   attack,  where   consciousness  is 
totally  absent  during  the  convulsive  stage. 

(i)  The  "petit  mal  "  or  mild  attack,  in  which  consciousness  may  l« 
wholly  or  partially  retained,  and  the  convulsive  movements  may 
be  slight  or  absent. 
(3)  To   these,  may    be   added   a   condition    known   as   "  irrboulab 

EPILEPSY." 

These  distinctions  are  not  clinically  accumte.  Cases  do  occasionally 
occur  where  consciousness  inny  be  wholly  lost,  and  ^et  the  convulsive 
movements  may  be  partial  rather  than  general.  Again,  general  con- 
vulsions of  a  severe  ty])('  have  been  o])sorved  in  rare  eases  where  con- 
sciousiu'ss  has  been  perfectly  retained.  1  have  encountered,  moreover, 
:i  few  cjises  of  jK'fit  mal  where  certain  peculiar  attitudes  of  the  ex- 
tremities and  face  have  taken  the  place  of  convulsive  movements  ami 
consciousness  has  been  only  imperfectly  lost. 

1  have  fr('(iuently  seen  patients  have  an  epilei)tic  attack  in  my  otlice 
while  sitting  upon  a  chair  without  falling  from  it.  One  |)atient  now 
under  my  charge  has  had  numerous  attacks  while  walking  in  the  ntreet. 
which,  as  his  attendant  assures  me,  did  not  demand  any  aid  on  his  fwrt 
toward  supporting  the  patient. 

Etiology. —  Heredity  plays  an  important  part  in  the  history  of  many 
cases.  A  record  of  ej)ilepsy,  hysteria,  insanity,  chorea,  migraine,  or 
phthisis  is  commonly  found  to  exist  in  some  ))ranches  of  the  anee^tnl 
line.  Inebriety  may  also  have  been  frecpu^ntly  observed  on  the  father'^ 
or  mother's  side. 

Some  adults  are  apt  to  trace  their  first  fit  to  masturbation:  or 
to  excessivt*  venery,  some  great  mental  excitement  or  strain,  or  sonic 
infectious  disease  (prominently  syj)hilitic  infection). 
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MoBt  epileptics  also  give  a  history  of  mme  severe  i^jurim  received, 
>  whteli  they  attribute  (too  olleti  erroueoiisly)  their  convulsive  atttieks. 
QvestigJition  will  usually  s?ho\v  thnt  these  iiijurieis  are  apt»  however,  to 
&  the  result  of  an  fittaok  rather  tiiiux  eausje,  or  to  be  a  mere  coincidence, 
rtiuiniitisin  may^  un<iiie»tic)iiMi>h%  iu  rarL*  casej*,  prove  an  excitinfr  cauwe 
r  epilepsy,  but  I  beHeve  the  fretjUiney  of  such  cases  to  be*  greatly  over- 
itimateiL     The  same  remark  would  apply  to  some  organic  brain-lesion. 

Id  the  third  place*  any  conditiun  which  creates  marked  reflex 
rritation — Bnch,  for  example^  as  eye'<l electa  dental  irritatian,  phirnosiis, 
Ifitric  or  intestinal  disturbances,  cicatrices  involving  nerve-fihunents, 
in*ign  bodies  or  wax  in  the  ear,  ovarian  irritation^  uteriiie  or  rectal 
.seases,  the  first  mcnHtrualion  or  coitus,  etc. — may,  lu  some  subjects, 
iduce  epileptic  seizures,  A  large  pro|K>rtion  of  the  epileptic  attacks 
'  infancy  are  unquestionably  brought  about  by  trivial  rellex  causes.*  In 
lults,  however,  the  reflex  caiibcs  enumeraterl  (with  the  exception  of 
eve-strain  ''  and  bad  teeth)  are,  in  my  oi>inion,  less  apt  to  induce  true 
>Ue[»sy  than  the  profession  t^enerally  suppose. 

It  is  very  unconimon,in  my  experience,  to  meet  with  male  or  female 
lults  (in  whom  attacks  of  epilepsy  have  commenced  after  the  seven lli 
ar)  which  fail  to  show  some  abnormality  of  refraction,  or  in  wliom  the 
mlition  known  as  ^*  ocular  insullicieney  *'  is  not  found  to  exist  to  a 
iirked  degree. 

I  have  one  patient  umler  my  care  at  present  who,  for  years,  had 
priiys  been  seized  with  an  attack  on  suddenly  going  from  the  light  into 
rkncss.  Another  (who,  ba|»j>ily,  itas  ajiparently  aliout  recovereil  jifter 
rtial  tenotomies  perfnrnjcd  u|»on  the  eyc-uujseles)  iiad  the  tirnt  tvv«» 
^tnoks  when  exposed  to  the  dazzling  reflection  of  the  bright  sun  upon 
rough  sheet  of  water,  and  was  rescued  from  drowning  twice  in  conse- 
lence.  A  third  patient  of  niiue,  who  bad  several  attacks  daily  wjien 
I  land,  wonld,  strange  as  it  seems,  ski[>  many  weeks  wiUnmt  a  lit  when 
I  !*hipboard,  w^here  his  efforts  to  accnnimodate  vision  tor  near  objects 
arc*  infreqtjent.     He  had  very  serious  rcfnu/tive  and  muscular  anomalies. 

Finally,  it  must  be  conceded  that  organic  chamjea  imthin  (he  brain- 
hsttatice  or  irritntive  ieinoua  of  the  rorie,r  may,  in  a  certain  proportion 
'eases,  induce  epileptic  attacks,  A  depressed  fracture  of  tlie  eraniiuu 
'  nn  exostosis,  for  exam[>le;  a  meniuL^^nl  thickening;  an  abscess  within 
e  skull;  parasitic  deposits ;  gmnmata,  etc.,  have  been  shown  to  hnve 
daced  attacks  of  this  chnracter. 

We  may  assume   in   case«  of  ejiilcpsy  that,  as  a  rule,  tltc  comlition 

Hues  more  grave  after  the  sevent!i   year  tlian   in  early  chihlhood, 

fM?ciaUy   if  no   well-ascertained    cause   ot    reflex    irritntion   can   lie 

♦  Wonnn,  Indiifi'stloM,  phimosis^,  tcctliiu^»  etc.,  ftre  often  acL^omptmied  by  eplioptlf 
vkB  lu  In  tan  cy  or  emly  cliHiJiiood. 
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discovered.  It  i»  impossible  as  yet  to  express  any  definite  knowledge 
regarding  the  relative  frequency  of  such  causes  to  the  total  number  of 
epileptics  encountered^ — because  the  published  records  of  such  cues  are 
singularly  imperfect  in  reference  to  the  examination  of  the  eye.  The 
following  statistics  (taken  from  Dr.  Stevens'  prize  essay)  will,  however, 
prove  of  interest  in  this  connection  : — 

Total  number  of  caseH  reported 110  )  These  include  all  ca^es  up  to 

Total  taken  from  the  autnor's  private  practice, .      85  j  1882. 

An  analysis  of  100  consecutive  cases  of  typical  epilepsy,  fh)m  number 
above  mentioned,  shows  the  following  refractive  errors  to  have  existed:— 

llrpKuopiA  or  IlTPEROPrc  Astigmatism,  .     .     .     pre^nt  in  59  cases,  or  59  [ter  cent 

Myopia  or  Myopic  Astiumatism, "         23       "       23       '* 

Refractive  errors  of  leas  than  1  dioptre,    ...  **         18        "        18 

Total.       lOO' 

The  condition  of  the  eye-muscles  was  not  sufQciently  well  reported 
in  many  of  these  cases  to  allow  of  percentages  1)eing  given  in  reference 
to  this  important  factor. 

My  own  examinations  up  to  1887,  of  a  much  smaller  number,  show 
that  my  private  cases  possess  a  much  larger  percentage  of  hyi)eropic 
abnormalities  (in  excess  of  1  dioptre),  and  a  smaller  proportion  of 
myopic  defects.  In  fourteen  cases  carefully  observed,  prior  to  1887, 
nine  were  markedly  hyperopie,  four  were  myopic  in  excess  of  one  dioptre, 
and  only  one  was  emmetropic.  In  every  case  but  one,  a  marked  condi- 
ti<m  ot  esophoria  was  found.  In  five,  hyperphoria  existed  in  addition  to 
ea'oplioria.  In  tlie  remaining  case,  a  hyperphoria  of  about  \  degree  was 
nil  that  was  detected.  The  followin£r  summary  of  thc^e  cases  may  shed 
possibly  some  additional  li<»:ht  npon  this  new  Held  of  inciuiry  : — 

Total  cases,  14.     (All  of  the  severe  type.) 

LM>l.*<tiri.'XT/<v    i»t«    rniru>     %.n-  EXAMINATION     «>K  I 

FKhQlTKX  \   OF     rifKAT-  .pj..,    ^^yKS                                   MENTAL 

TA1!KM     (IN     SIMTK     .)K  ^""^    *'**''«•                                     >^XATK                             REMARKiL 

ACTION  OK  BKOMIDKS)  j^rfractive   I       Muxcular  OK  PATIENT. 

WIIKN  KIKSTSKEN.  /;^^^,^|                    /.;,.,.^^ 

Averajjt*  of  over  ttve  tits     II.,  7  casei*.  ,     Exophoria,       Markedly  af-    One   of    the«  <**'* 
each « lay.  1  case.  13  cases.         fecte(lin5o'a.He8.        ha<l  52  otinvul.-'i'nw 

A verat^e  of  three  per <la\ ,  Ha..  4 cases.  '  Hjnurphoria,  Slightlv affected  '"  J* ,  ^'"JS  ,,W 

4  cases                                                    .,  <.a..es.  in  ;Vcase.s.  nVjTCnmle^.^^-h 

Averaj|;e  of  two  per  day.  M..  leases.        Krnphorin,  Unaffected  iu  fit    lastins   -^  niin- 

2  cases.               '                                     0  case.  « ca»ei).  iiten. 

Average  of  one  per  week.     Ma.,  I  case.    UvtrmphorUi.  In  all  of  lhes»e  '"a*** 

2  c;i>es.  1 1  cases.  the     frequenr>  "' 

Average    of    one    per  Km..  1  case.     (Orthophoria,                                       fiI?,*^.i!.^Ji *"'*«.£!?  1 

month,  :Joa>c..  .         Oeasc.                                               diSISUl  "_!.« 

Occasional    atta<'ks,    2  ,                                                                u.««e  of  the  l)n>m««*- 

cases.  I 

Total  case«*=l  I  Total— 14  *  ♦  ,         Tot4il^l4 

*S(une  of  these  patients  showed  a  more  than  one  eye-defect;  hence,  these  two  cnlunu* 
<Mnnot  l>e  talliiMl. 

tThesynjbols  useM  in  thi'*  table  are  explained  on  p.  1.^ 
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Morbid  Anatomy. — In  spite  of  the  fact  that  much  has  been  written 
upon  this  subject,  no  primary  changes  of  an  anatomical  character  can  be 
asserted  to  be  pathognomonic  of  epilepsy. 

In  this  view,  I  think  that  most  of  the  later  authorities  stand 
agreed. 

The  view  of  Schroeder  Van  der  Kolk  (1859)  that  the  vessels  of  the 
posterior  half  of  the  medulla  (those  atfecting  chiefly  the  roots  of  the 
vagus  and  hypoglossal  nerves  and  the  fourth  ventricle)  were  unnatu- 
rally dilated  is  not  now  accepted.  That  of  Kroon  (asymmetry  of  the 
olivary  bodies) ;  of  Solbrig  (constriction  of  the  spinal  canal,  with  second- 
ary atrophy  of  the  medulla) ;  of  Lolut  (s(;lerosis  of  Ammon's  horn) ;  of 
Cooper  (compression  of  the  carotid  arteries) ;  of  Landois  (venous  hyper- 
lemia  of  the  brain  and  spinal  cord) ;  of  Nothnagel  (irritation  of  the 
"convulsive  centre  "  in  the  region  of  the  medulla  and  pons) ;  and  many 
other  equally  fanciful  hypotheses  have  been  proven  to  l>e  more  or  less 
fallacious. 

The  exhaustive  paper  of  Hughlings-Jackson  (1873),  in  which  he 
advocates  the  theory  of  "explosive  discharges"  of  the  cells  of  the  brain 
in  epileptic  attacks,  is  rather  physiological  than  pathological  in  its  scope. 
If,  as  he  believes,  a  mal-nutrition  of  the  bniin-cells  exists  as  a  primary 
state  (which  predisposes  to  these  paroxysmal  explosions)  the  importance 
of  the  detection  and  removal  of  its  cause  becomes  the  more  apparent. 
The  paper  referred  to  aids  us  more  in  localizing  an  intra-cranial  lesion 
of  an  irritative  type  than  in  explaining  the  occurrence  of  genuine  epilepsy 
as  we  commonly  encounter  it. 

In  the  light  of  later  researches,  it  is,  in  the  opinion  of  the 
author,  not  necessary  to  discuss  at  length  the  view  of  Lasegue 
(1877)  that  epilepsy  proceeds  from  cranial  asymmetry  or  mal- 
formation. 

Brown-S^quard  has  shown  that  animals  can  be  made  epileptic  by 
injuries  to  the  spinal  cord  and  peripheral  nerves;  but,  as  some  weeks  are 
recjuired  to  induce  this  result,  these  experiments  seem  to  show  that  some 
secondary^  changes  in  the  nerve-tissues  had  probably  developed  as  a 
result  of  the  injury  inflicted. 

Eccheverria  claims  to  have  discovered  serious  changes  in  the 
cervical  sympathetic  ganglia  and  the  sympathetic  fibres  in  connection 
with  epilepsy.  Similar  changes  have  been  observed,  however,  by  Mayer 
and  others  in  connection  with  diseases  of  the  brain  associated  with 
vascular  disturbances. 

Symptoms. — The  general  character  of  a  severe  epileptic  attack  has 
been  partially  described  already  in  a  previous  section  (page  155).  It 
will  simplify  description  to  consider  certain  features  of  the  attack 
separately. 
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GRAND  MAL. 

Pbsmonitort  Symptoms. — Most  epileptics  affected  with  '^giud 
mal "  have  some  peculiar  sensations  (the  aurm  )  which  indictte  tbe 
approach  of  an  attack.  Some  subjects  experience  a  marked  change  in 
temperament  for  a  day  or  two  prior  to  the  fit.  They  become  either 
gloomy,  sullen,  inclined  to  anger,  or,  in  exceptional  instances,  more 
cheerful  than  usual.  Again,  the  skin  of  the  face  and  neck  may  usumei 
a  dusky  hue  some  hours  before  the  attack.  In  others,  headache,  ctrdiie 
palpitation,  pain  in  the  pnecordium,  a  sense  of  distension  of  the  tb- 
domen,  a  diarrhoea,  attacks  of  vomiting,  sensitive  spots  on  the  limbs, 
attacks  of  agraphia,  giddiness,  unnatural  loquacity,  etc.«  have  been 
reported  as  forerunners  of  an  epileptic  fit. 

Aura  connected  with  the  npecial  senses  are  not  uncommon.  Some 
patients  perceive  an  unnatural  color  (usually  red  or  green  or  bine)  in 
the  field  of  their  vision.  Some  patients  of  this  class  habitually  see 
objects  enlarged  or  diminished  in  size, — an  evidence  of  eye-defect  Otben 
see  a  rising  mist  or  various  unnatural  objects  (as  in  a  dream).  To  smell 
bad  odors,  to  hear  strange  or  unnatural  noises,  to  taste  unexpectedlj 
obnoxious  things,  or  to  feel  numbness,  etc.,  are  not  inft:eqaently  a  note 
of  warning  to  epileptics  to  seek  a  recumbent  posture. 

The  muscular  aurm  observed  comprise  an  unexpected  and  nn- 
controllable  spasmodic  movement  in  some  part  of  the  limbs  or  bodf« 
a  sudden  activity  in  the  facial  muscles,  a  sudden  tendency  to  rotate  the 
body,  or  to  break  into  ii  run  while  walking,  and  a  sudden  stiffhe§9  ot 
immobility  of  a  part. 

Vaso-motor  aurx  are  not   uncommonly  observed.     They  compr^** 
spots  of  pallor   or   flushing   upon   ditferent   portions  of   the   skin--  ^ 
unnatural    heat  or  coldness  in  some  part,  a  tendency  to  sudden  lo^ 
perspiration,  and  flashes  of  heat  or  of  cold  shooting  over  the  wl*^*^ 
body. 

Psychical  aurse  are  occasionally  exhibited  in  the  form  of  delusi^^^  ' 
hallucinations,  and  illusions. 

The  Epileptic  Cnj, — In  a  certain  proportion  of  cases,  a  |>eculiar  ^*  ■ 
precedes  the  fit.  It  may  be  a  shriek,  or  ajjjain  it  may  l)e  scarcely  audi 
I  have  known  it  to  awaken  all  the  patients  in  a  hospital  ward  from  <•-  v 
slumber.  The  patients  are  usually  unconscious  of  having  utterecB-  ' 
and  it  is  probably  due  to  a  very  forcible  expiration  through  a  partis  *  • 
closed  and  rigi<l  ijlottis. 

Indications  of  Alarm. — Some  epileptics  have  a  facial  expression^  ^ 
great  alarm  just  preceding  the  fit.  This  is  more  common  in  chil<l  ^^ 
than  in  adults.  In  rare  instances,  the  attitude  of  the  hands  and  ^^^^ 
express  the  same  mental  state. 
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Actual  Symptoms. — At  the  approach  of  the  fit,  it  is  common  to 
observe  a  marked  facial  pallor.  Even  in  *'  petit  mal  "  this  is  generally 
present.     In  exceptional  cases  the  face  may  appear  congested. 

The  Stage  of  Rigidity.  —  If  the  fit  is  a  severe  one,  the  body 
becomes  at  first  as  rigid  as  a  board.  The  limbs  are  extended, 
the  feet  inverted,  the  fingers  and  toes  are  commonly  flexed,  and 
the  liead  is  thrown  back  and  usually  turned  to  one  side.  The 
whole  body  may  be  twisted  backward  or  laterally.  The  eyes  are 
fixed  during  the  tonic  stage,  and  the  pupils  are,  as  a  rule,  widely 
dilated.  The  breathing  is  j)artially  or  totally  arrested.  Sensibility 
is  abolished. 

The  Stage  of  Clonic  Spasms. — After  the  tonic  stage  has  lasted 
for  a  short  time  (about  two  minutes  or  less),  convulsive  movements 
begin,  the  whole  body  being  alteniately  thrown  into  violent  contraction 
and  relaxation.  The  face  is  distorted  by  terrible  grimaces  and  assumes 
a  purplish  hue.  The  breathing  gradually  l>ecomes  loudjy  stertorous; 
the  saliva  escapes  from  the  mouth  as  froth,  and  is  often  bloody  from 
wounds  inflicted  by  the  teeth  upon  the  tongue.  The  urine,  semen, 
and  faeces  are  often  passed  involuntarily.  Tiie  clonic  spasms  generally 
subside  by  degrees,  growing  less  and  less  violent  until  they  entirely 
cease.  As  the  convulsions  subside  the  face  becomes  less  dusky.  During 
this  stage  the  eyes  may  stand  open  and  seem  to  protrude  from  the 
socket;  but  they  are  generally  turned  upward,  so  that  the  white  of 
the  eye  only  shows  beneath  the  blinking  eyelids.  They  sometimes 
become  intensely  congested,  so  as  to  give  the  eye  a  resemblance  to 
tslw  beef.* 

The  pulse  cannot  be  satisfactorily  observed  in  this  stage  on  account 
of  the  muscular  movements. 

Stage  of  Recovery. — When  the  convulsive  movements  have  entirely 
ceased,  and  the  breathing  has  resumed  its  normal  character,  the  patient 
lies  limp  and  helpless  for  a  short  time  and  gives  evidence  of  a  desire  to 
sleep.  If  aroused,  he  acts  as  if  dazed  and  stupid;  answers  questions 
with  reluctance  or  imperfectly  ;  looks  about  him  in  a  semi-conscious  or 
frightened  way ;  mutters  to  himself  some  unintelligible  sentences ;  and 
relapses  into  a  lethargic  sleep.  Cases  where  complete  epileptic  coma 
has  lasted  forty-eight  hours  have  been  reported.  As  a  rule,  however,  a 
sleep  of  a  few  minutes  suffices  to  enable  the  j)atient  to  walk  with  slight 
assistance. 

The  fit  usually  leaves  a  sensation  of  dull  headache  for  several  hours 
and  great  muscular  fatigue. 

♦  Serious  difflculties  may  fK-casIonally  arise  from  this  intense  conp^estion  after  a  partial 
tenotomy  of  the  eye-muscles  has  been  performed.  I  liave  had  two  patients  intensify  the 
effect  desired  from  a  graduated  tenotomy  by  a  fit  occurring  soon  after  the  operation. 
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In  very  severe  tits,  the  teeth,  and  even  the  jaw  itself,  have  been  broken 
by  the  violent  muscular  movements,  the  tongue  completely  divided,  the 
clavicle  fractured,  and  muscles  torn  across.  One  of  my  patients  worked 
his  way  through  the  ash-door  of  a  furnace  (12x16  inches)  during  an 
epileptic  lit,  and  the  brick-work  had  to  be  removed  to  extricate  him. 
Fortunately  no  lire  was  in  the  furnace. 

Many  epileptics  fall  very  violently  when  the  fit  comes  on,  because 
of  insulHcient  warning.  It  is  very  common,  therefore,  to  encounter 
scars  on  ditferent  portions  of  the  body  in  these  subjects.  The  edges  of 
the  tongue  usually  give  more  or  less  evidence  of  j)reviou8  attacks  of 
"grand  mal."  They  are  badly  scarred,  or  ragged,  from  imperfect  union 
of  old  wounds. 

PETIT  MAL. 

The  milder  forms  of  epilepsy  may  assume  a  variety  of  t}'i)es. 
Personally,  I  do  not  regard  any  attack  as  one  of  true  epilej)sy  unless 
consciousness  is  more  or  less  completely  lost ;  hence,  I  do  not  usually 
include  among  this  particular  class  those  subjects  who  suddenly  have 
some  of  the  premonitory  symptoms  of  grand  mal^  already  described,  and 
still  retain  a  perfect  knowledge  of  their  surroundings. 

Subjects  afllicted  with  petit  mal  often  assume  a  fixed  attitude  without 
any  premonition  of  an  attack,  and  stare  unconsciously  for  a  few  seconds. 
I  once  had  a  patient  who  would  frequently  do  this  at  a  card-table  without 
dropping  a  card  or  losing  the  run  of  the  game.  He  played  for  very 
heavy  stakes  and  was  usually  a  winner. 

Occasionally,  these  subjects  will  stop  in  the  middle  of  a  sentence, 
grow  pale  or  red,  and  remain  motionless  for  half  a  minute  or  more  with 
the  eyes  staring  into  vacnucy.  They  will  then  finish  the  sentence  ami 
be  unaware  of  the  intermission  which  had  possibly  alarmed  the  rest  of 
the  company. 

Facial  trrimaces  or  slight  twitchini»s  of  the  inuseles  may  occur  in 
more  severe  attacks  of  this  character,  and  the  urine  may  be  voi<le«i 
unconsciously. 

Some  attacks  of  tills  type  are  exiiibited  by  the  patient  walkinir:il><»nt 
in  an  aimless  way.  with  inarticulate  nuitterings,  as  if  in  search  of  some- 
thing. 

Petit  nial  is  usually  associated  with  some  ill-defined  aura,  wliicli 
leads  the  patient  to  siisi)cct  that  he  has  had  an  attack  accompanied  l>y  n 
temporary  loss  of  consciousness.  Some  subjects  compare  these  att:K'k> 
to  ''a  dream;"  othiTs  t\'i'l  dizzy  or  nauseated;  a  few  sutfcr  an  in- 
describable [)liysical  disin*ss.  1  have  had  several  patients  of  this  cb>^ 
who  have  told  me  that  they  '*  became  blind  "  for  a  moment.  An  uncon- 
trollable dancing  of  the  eyes  (nystagmus)  occurs  durini^  these  atiark> 
in  one  ol*  my  j)atients,  of  which  he  is  conscious. 
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Momentary  strabismus  is  not  infrequently  observed  in  epileptics. 
It  may  occur  independently  of  a  fit  or  in  conjunction  with  one.* 

IRBEGULAR  EPILEPSY. 

These  attacks  are  of  a  peculiar  kind,  which  are  indicative  of  a 
condition  designated  by  Hughlings- Jackson  as  "  mental  automatism." 
Hammond  classes  them  as  aborted  paroxysms. 

Such  attacks  are  characterized  by  acts  on  the  part  of  the  patient  of 
an  impulsive  and  unnatural  character,  of  which  he  is  unconscious.  They 
simulate  in  some  cases  attacks  of  momentary  insanity.  There  are  no 
muscular  twitchings,  as  a  rule.  These  attacks  may  occur  in  subjects 
who  have  never  had  either  grand  mal  or  jyetil  vial.  They  are  usually  of 
short  duration  (a  few  minutes  only,  as  a  rule).  Acts  of  violence  are  not 
uncommon  in  these  attacks.  Patients  often  wander  without  proper 
preparation  through  crowded  streets,  commit  acts  of  immodesty  or 
indecency,  utter  lewd  expressions,  etc.,  during  these  attacks,  without  a 
knowledge  of  doing  so.  Some  suddenly  find  themselves  standing  or 
sitting  in  unexpected  places  (as  in  a  closet),  or  committing  some  act 
which  they  had  no  will  and  often  no  motive  to  perform.  These  attacks 
may  occur  at  any  time  of  the  day  or  night,  and  cannot  usually  be  traced 
to  any  special  cause.  Kleptomania  and  other  unconscious  acts  of  crime 
may  be  attributed  (in  some  cases)  to  this  ])articular  form  of  epilei)S3'. 

Diagnosis. — The  various  tyi)e3  of  epilej>sy  may  bo  confounded  with 
comatose  states  and  with  other  convulsive  attacks;  such,  for  example, 
as  those  of  cerebral  congestion  ;  alcohol-  or  opium-poisoning;  the  con- 
vulsions of  uraemia,  hysteria,  apoplexy,  cerebral  organic  lesions,  and 
feigned  epilepsy.  The  table  on  the  following  page  will  aid  the  reader 
in  the  diagnosis  of  some  of  the  more  important  conditions  mentioned. 

COMPLICATIONS   OF   EPILEPSY. 

Various  forms  of  menial  dishn-bance  may  develop  in  connection 
with  epilepsy.  I  have  observed  several  cases  where  such  disturbances 
have  assumed  the  condition  of  permanent  insanity  ;  but  tliey  are,  as  a 
rule,  of  short  duration.  The  condition  described  as  "'  irregular  epilepsy  " 
is  particularly  liable  to  manifest  itself  in  this  way.  It  is  stated  by 
Reynolds  that  one-tenth  of  all  cases  of  epilepsy  develop  epileptic  mania. 
This  proportion  seems  to  me  to  be  somewhat  excessive. 

*  In  this  connection  I  may  remark  that  the  constant  eflbrts  which  cpih^ptics 
commonly  and  unconsciously  make  to  avoid  beine:  crotJs-eycd  is,  in  my  opinion,  one  of 
the  cauBeft  of  their  attacks.  If  they  were  actually  cross-eyed,  they  would  learn  soon  to 
disregard  the  visual  image  of  the  distorted  eye,  and  their  diplopia  would  be  clinically  of 
no  account.  As  it  is,  they  suffer  in  many  cases  from  a  very  high  degree  of  "latent" 
infiufflcfency,  which  they  Instinctively  endeavor  to  overcome  In  order  to  prevent  diplopia. 
Thia  subject  has  been  discussed  on  a  preceding  page. 
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Epileptie   rnniiia   may  leud   Lu  mutiveless  and  atrocious  crimen  in 

e  eases,  aurt  to  acts  of  iii(k*etnicy  and  vulgnrity  in  others.  Again, 
sions  ol'tbe  special  senst's,  nieluruiliuly,  or  [*reteniiitural  liuoyancy  of 

ts  may  be  evidences  of  this  complication.     Epileptic*  deli ri urn  is 

efore  not  always  of  a  dangerous  character  j  although  it  is  lialih^  to 
lome  80,  and  desorviis  care  fid  watching. 

When  idiocy  is  associated  with  epilepsy,  the  former  is  generally 
genital  or  the  result  of  a  prolonged  use  of  bromides. 
j  Prognoiis, — Autliorities  ditier  respecting  the  indications  for  an 
Iremly  unfavonibli'  prognosis  in  epilepsy.  Some  assert  that  extreme 
^uency  of  the  paroxysms  have  a  serious  signiticance;  while  otberr^ 
|lm  that  the  most  intractable  cases  are  those  who  have  attacks  at 
^longed  intervals. 

[  It  is  generally  conceded  that  cases  of  long  standing  are  more 
ell ioua  to  any  form  of  treatment  than  in  those  where  the  **  epileptic 
^it  ^*  has  not  been  developed  to  the  same  extent. 

The  criticisms  which  1  would  make,  in  the  light  of  tny  preliminary 
ElHrka  to  this  chapter,  upon  the  two  former  paragraphs  would  be  this : 
rst.  that  it  is  ditUcult  (in  cases  where  the  attacks  are  very  in  frequent) 

U  positively  when  all  eanses  of  rcllex  irritation  are  removed  witUout 
[ting  a  long  time;  secondly,  that -most  cases  of  long-standing  (i rre- 

tivc  of  the  frequency  of  the  attacks)  are  usually  thoronghly  bro 

zed  lie  fore  reflex  c:iuses  are  searched  for  in  a  scicntilic  way,  and  are 
fering  as  much  from  the  deleterious   ejects   of  drugs   as    fnmx   tbe 

ptic  state. 

Although  mental  failure  is  generally  reganlcd  as  a  sign  of  evil 
)ort  in  epileptics,  1  liuve  seen  several  cases  in  ]irivatc  practice  where 
Buotomy  of  the  eye-muscles  has  been  followed  by  marked  recovery  of 
I  intellectual  faculties,  after  all  drugs  have  been  discontinued.  Pholo- 
^phs  of  several  patients  operated  upon  by  my  friend,  Dr.  Stevens,  in 
\  Wiliard  Asylum,  durijig  the  summer  of  1880,  seem  to  prove  (pute 
iclusively  that  some  cases  of  even  chronic  insanity  as  well  as  epilepsy 
capal>le  of  rapid  improvement  when  the  deleterious  effects  of  eye- 
piin  and  drugs  are  no  longer  borne  by  the  patient. 

One  case  of  insanity  recovered  his  full  mental  faculties  in  a  few 
?k9  after  I  performed  a  tenotomy  of  his  internal  recti  muscles,  and  he 
I  shown  no  tendency  to  relapses.  An  epileptic Jn  whom  all  convulsive 
%ckM  ceased  after  I  perforuK*d  the  same  operation  upon  her,  was  very 
Icient  in  intellect  before  that  step  and  is  now^  rather  alx>ve  the  average 
mental  power.  One  of  the  most  remarkable  cases  that  ever  came 
Her  my  observation  was  that  of  a  combination  of  chorea,  c|>ile|rsy,  and 
0cy  in  a  girl  about  eleven  years  of  age,  who  completely  recovered  her 
dth,  strength,  and  mental  faculties  when  a  refractive  error  in  the  eyes 

ai 
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was  corrected  by  glasses,  and  a  serious  combination  of  muscular  defeets 
In  the  orbit  was  adjusted  by  tenotomy.  This  case  was  one  that  I  mw 
some  three  years  ago,  in  connection  with  the  practice  of  Dr.  Stevens. 
At  the  first  examination,  the  child  could  not  walk  without  being  rap- 
ported  on  both  sides,  drooled  constantly,  talked  unintellig^ldy,  anflwered 
questions  with  apparently  little  conception  of  their  import,  could  htrdlj 
sit  unsupported  in  a  chair  on  account  of  chorea,  had  epileptic  seinures 
repeatedl}'  during  the  day  and  night,  and  presented  a  most  pitiaUetnd 
apparently  hopeless  aspect.  I  saw  her  again,  about  a  year  after  the 
operations  were  performed,  at  the  request  of  Dr.  Stevens.  I  found  ber 
f^  from  chorea  and  epilepsy,  able  to  run  and  skip  a  rope  unaided,  rosy- 
cheeked,  and  in  full  possession  of  her  mental  faculties.  Photognphsof 
this  case  have  been  already  published  by  Dr.  Stevens. 

That  a  persistence  of  epileptic  attacks  for  years  does  not  necesaarilj 
render  recovery  impossible  is  proven  by  the  fact  that  I  have  persootlij 
had  three  cases  where  convulsive  seizures  have  been.thus  fkr  arrested  by 
tenotomies  which  I  performed  upon  the  eye-muscles.  All  of  these  caws 
had  been  kept  constantly  under  bromides  for  several  years  without 
apparent  benefit  before  they  were  placed  under  my  care.  Over  a  year 
has  now  elapsed  since  two  have  taken  any  drugs  or  have  had  an  epileptic 
fit,  and  the  third  has  passed  several  months  without  an  attack.  Dr. 
Stevens  reports  several  such  cases;  which  tend  to  prove  that  permaneBt 
oi^nic  changes  in  the  cells  of  the  cortex  do  not  necessarily  occur  as  a 
result  of  frequent  and  long-continued  epilepsies. 

Finally,  it  may  be  said  that  little  daiijrer  to  life  is  to  be  apprehended 
in  epileptic  seizures.  1  have  never  known  of  a  case  where  death  occurrftl 
directly  from  the  fit;  although  many  cases  ma}'  have  met  their  dt'ftth 
indirectly  from  that  cause,  through  suffocation,  drowning,  etc. 

Treatment. — From  what  I  have  already  said  in  the  preliminftTV 
remarks  concernino:  functional  nervous  diseases,  it  must  l>e  evident  that 
medication  in  these  atfections  constitutes  with  me  rather  a  dernier  rest^ort 
than  a  harbor  of  refuge.  In  this  view,  I  feel  that  I  am,  as  yet,  q»"t* 
alone  among  neurolojjists ;  but  I  am  too  sure  of  my  position  to  douht 
that  in  time  the  views  which  1  here  advocate  will  not  be  without  othfr 
enthusiastic  followers. 

The  first  step  in  tlie  treatment  of  epilepsy  (and  the  same  renwM 
hold  good  for  all  functional  nervous  diseases)  is,  in  my  opinion.  ^^ 
ascertain  (by  all  scientific  means  yet  noted  and  by  careful  obsenati**" 
and  record)  if  any  rnuf<e  for  re  Hex  irritation  exists.  While  I  belie^^ 
that  such  a  cause  will  be  found,  in  a  very  large  proi>ortion  of  such  ca**^*' 
in  the  eye,  I  would  not  be  (construed  as  stating  that  the  examinati<»" 
of  this  organ  should  constitute  the  beginning  and  the  end  of  J*"^" 
a  search.     The  womb  and  the  ovaries  in  females,  the  genitals  in  ^''^ 
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male,  and  the  teeth  and  rectum  in  both  sexes  may  reciuire  a  careful 
examination. 

1  should  be  very  strongly  led  to  suspect  an  eye-defect  or  an  ^'Insutti- 
ciency  "  of  some  of  the  ocuhir  muscles  in  case  ( 1 )  the  patient  was  a  young 
adult;  (2)  if  he  had  a  tuberculous  ancestry;  or  (3j  if  he  gave  a  history 
of  epilepsy,  hysteria,  chorea,  or  insanity,  in  some  branches  of  the  ances- 
tral line. 

The  conditions  of  the  visual  apparatus  which  seem  to  predispose  to 
these  conditions  are  peculiarly  liable  *' to  run  in  families,"  and  to  be 
transmitted  (as  features  and  mental  traits  are)  from  parents  to  their 
children.  It  will  generally  be  found  that  **  sick-headache "  is  another 
'* family  ailment"  among  this  type  of  subjects;  in  case  a  heredity  to  the 
severer  forms  of  functional  nervous  disturbance  is  not  clearly  brought 
out  on  a  careful  line  of  examination.  The  close  relationship  which  exists 
l>etween  this  common  and  excruciatini^  form  of  pain  and  eye-strain  is 
now  too  well  recognized  to  need  further  comment. 

The  next  question  which  1  should  feel  myself  called  upon  to  decide 
in  a  case  of  epilepsy  (provided  the  previous  lines  of  incjuiry  respecting 
reflex  causes  had  been  prosecuted  with  due  regard  to  the  details  given 
for  such  examinations  and  had  yielded  nt^gative  results)  would  ]>e  to 
determine  if  traumatic  conditions  did  not  exist,  which  might  account  for 
the  epileptic  seizures. 

The  steps  indicated  for  the  relief  of  such  conditions  would  depend 
entirely  upon  the  nature  and  seat  of  the  injury  received.  Cerebral 
localization  would  then  come  into  play,  and  surgical  interference  would  be 
justified  or  contra-indicated  by  the  conclusions  drawn  from  thnt  source. 

In  the  third  place,  it  is  always  best  to  examine  with  care  in  any  case 
for  the  symptoms  of  organic  changes  of  a  local  character  either  in  the 
brain  or  its  coverings.  The  hints  furnished  in  Section  II  of  this  work 
can  be  reviewed  with  advantage  in  this  connection. 

Finally,  if  all  of  these  lines  of  investigation  give  us  negative  results, 
medication  must,  of  necessity,  come  to  our  aid,— as  an  empirical  and 
most  unsatisfactory  way  to  an  intjuiring  mind  of  controlling  or  modify- 
ing symptoms  which  we  are  unable  to  explain,  and  upon  the  cause  of 
which  pathologists  have  shed  but  little  if  any  light. 

A  few  illustrative  cases  may  be  cited  in  this  connection  with  possible 
advantage  to  the  reader: — 

Case  I.  Chronic  EpUrjtuy. — Male,  agod  forty-three,  merchant.  Began  to  have  severe 
epileptic  fit8  when  pevonteen  years  of  a^e.  Had  mastiirhai«i<l  wlien  a  boy,  and  had  h«*«Mi 
addicted  in  later  years  to  excessive  ven.ry. 

Family  HiMonf. — One  l>rother  is  a  cf»nfirin<Ml  dipsomaniac;  the  fatlu-r  died  of  j>aral- 
vsis ;  one  ?ister  is  a  victim  to  ^ick-headaclies;  no  jditliisis  has  existed  in  the  family,  po  far 
as  could  be  ascertSiined. 
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The  epileptic  seizures  of  this  patient  varied  in  frequency  from  two  or  three  a  week  to 
one  in  three  months.  He  came  under  my  care  in  1871  (when  twenty-eight  yesnold), 
and  was  treated  by  me  for  many  years  with  enormous  doses  of  the  bromides  of  potaMOOi 
and  sodium.  These  salts  reduced  the  attacks  to  about  four  a  year.  Stopping  the  bro- 
mides invariably  increased  the  frequency  of  the  attacks. 

Eye-d^ecU* — In  January,  1886,  his  eyes  were  examined  after  his  return  from  la 
extended  residence  in  the  South.  lie  showed  under  atropine  a  latent  hyperopia  of  2.50  D^ 
and  also  a  manifest  tMphoria  of  4^.  Subsequently  several  degrees  of  "  latent*'  SBOphorit 
also  manifested  itself. 

Partial  tenotomies  were  performed  upon  both  interni,  and  hyperopic  glasses  (+ 1.50  D.) 
were  given  him.  Since  the  first  operation  (January,  1880)  he  has  taken  no  bromide  AQ<i 
has  not  had  a  convulsion,  lie  has  twice  been  "  at  death's  door  "  with  feven,  bath«lui 
shown  at  no  time  any  epileptic  tendencies. 

Cask  II.  Chronic  EpiUpsy. — Female,  aged  twenty,  unmarried. 

Family  ifwtory.— The  father  died  of  apoplexy.  No  hereditary  tendency  to  n«r?o« 
disease  or  phtf^isis  could  be  discovered 

The  epileptic  seizures  bad  existed  for  five  years  and  developed  after  an  exoemTe  on 
of  the  eyes  in  sewing  upon  a  black  material.  Menstruation  was  regular.  The  epileptic 
fits  were,  however,  more  frequent  during  the  week  prior  to  and  following  the  meostnitl 
epoch.  Under  large  doses  of  bromides  and  ergot  she  had  once  in  her  history  pisMl  ^^ 
weeks  without  an  attack ;  but  she  averaged,  when  I  first  saw  her,  about  six  attackf  (^ 
month.  An  epileptic  attack  could  usually  be  induced  hy  fixing  the  eyes  for  a  few  mmvia 
intently  upon  aome  near  object.  She  had  at  one  time  as  high  as  thirty  severe  fits  in  twentf- 
four  hours.  When  the  bromides  were  withdrawn  from  this  patient,  the  fits  incresNd  to 
several  each  day  (often  as  high  as  ten  severe  sei2ures).  She  had  for  years  suffered  frea 
obstinate  constipation  and  pain  during  her  menses. 

Eye-defect*. — This  patient  was  found  to  be  abaolutely  emmetropic  both  before  andsfttf 
the  use  of  atropine.  She  showed,  however,  an  esophoria  of  5®  and  a  very  low  power  « 
alxlaction.     Sub«e(juently.  a  hirg*;  amount  of  lat«?nt  e^ophoria  developed. 

Several  partial  tenotomies  were  performed  uj)on  the  interni  of  this  patient  durine»n 
interval  of  some  four  months  until  all  latent  esophoria  wa-s  apparently  overcoiu*'.  Afi'^r 
the  first  operation,  the  hicrymal  secretion,  wliich  was  singularly  defective,  became  noniial- 
her  mental  despondency  dirtapitoared.  and  her  attiKiks  ra]»idly  diminished  in  fnftju^-n'y 
Sin(^e  June  10,  18H(>,  she  hjvs  had  no  fits  to  my  knowledge,  nor  to  that  of  her  physician  *■• 
far  aa  I  can  ascertain.  The  case  was  lost  sight  of  by  both  of  us  some  month?  ag".n:u" 
to  my  regret.  When  I  last  tested  her  eyes,  she  showed  no  defect  and  was  apparently  »" 
perfect  health.     JShe  had  ]»a.s.<»t*d  several  menstrual  ej»ochs  without  any  epileptic  Miwr«' 

In  this  case  I  would  call  attention  ( 1 )  to  the  fact  that  emmetropic 
existed  ;  (2)  to  the  fact  that  the  eye  was  the  apparent  exciting  cause  of 
her  attacks;  (3)  to  the  fact  that  ei)ilept'ic  seizures  could  l>e  indiiee<n'.^' 
excessive  use  of  the  internal  muscles  of  the  eye;  and  (4)  that  t"*^ 
esophoria  was  *'  latent "  to  a  very  nuvrked  degree. 

In  a<ldition  to  tliese  points  of  interest,  another  fact*  is  worthy  <^' 
passing  remark,  viz.,  that  the  relief  of  the  **  eye-strain  "  was  followe<l  •" 
this  case  b}'  a  total  disappearance  of  the  habitual  consti^wtiou  th*' 

*  F<>r  tlie  meardne:  of  tt-rins  finphiyt**!  In  eoiiuci-tiim  with  miitwiilar  anomnlies  <»f '*" 
orbit,  the  reader  is  refcrriMl  to  paijrc  148. 
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^riously  had  tjxisted,  and  that  meiistruatiaii  ceiLHtnl  to  be  accumimiiied 

b\  |*aiii   «p   to   my  liisi  iiutos   uii  tho   etise.     This  experience^  althaugU 

ajjpureiUl^v  a  coiticideace,  is  not  by  any  means   infrequent  with  lemale 

itients,  tn  my  |>ractice,  after  a  partial  tenotomy  of  an  eye-nnisele  lor 

lie  relief  of  an  almornml  tension  within  the  orbit.     It  is  pruhnbly  to  l>e 

ttnbuted   to   the   fMCt  that   the   nerve-power   of   the   patient   improves 

iipidly  alter   the  excessive   expenditure   of  nerve^foree  demanded  by 

^bnormal  eye-tension  is  arrested^  thus  allowing  of  an  improvement  in  the 

inetions  of  the  other  viscera.    The  introdnetury  remarks  of  this  eluipter 

rill,  I  trust,  make  this  explanation  clear  to  my  readers  and  bring  this 

itement  more  into  apparent  harmon^^  >vith  physiological  Iaw8» 

Cask  II L  Chronic  E/nlcjiM^, — Male,  umnarned,  age<l  twenty  years, 
FamUy  Hlatory, — No  conaumpiiou  among  the  ancefttora  or  itumediate  fiimily    Several 
&inber&  of  the  fiunily  Buff»r  from  headj^ihes 

Eyf-iifjWu. — Hyj»eropic  a&tigmatisni  (0.75  Dc.  and  0.50  Dc.),  eaophorm  (raoaifeat)  of 
*,  2iijd  LiiU*ut  hyperphoria  of  a  very  high  degree.  The  latter  haw  proved  very  pei*»istent, 
Ikd  ha«  only  liiUily  b«ea  tqitiafactonty  corrected.  The  [»rogrefl»  of  the  cafl«  h&e  alno 
«irat4*«J  that  a  high  degree  of  latent  esophorift  bad  to  be  (Corrected  in  exceM  of  whjit 
i  first  ttmiuftjMcNl. 

This  pfttient  wah  a  victim  to  the  Bcverest  type  of  chronic  epilepcy.  His  attacks  wer<* 
tpemely  frfli]Uont  and  severe.  Going  from  light  into  darkness  would  invariably  cause 
I  atlAck  and  a  total  1oh8  of  com^iouBness.  I  personally  attended  him,  in  connection  with 
)f,  <r.  W.  Leonard^  of  New  York,  when  he  ha<i  fifty-two  epileptic  seixurc-p  in  eight  hours, 
rh  lit  lasting  •exactly  three  niinutce.  All  medicinal  treatment  had  [proved  inoperative 
\i^  attju^k**  i>egan  while  he  wu*  at  S(  hool  ^a  a  child,  and  wore  pre4eded  by  a  ditficulty  for 
nonths  of  keeping  hi.«i  place  on  a  page  while  reading.  He  used  to  hold  his  tinger  on  the 
ne  to  aid  him  in  reading 

HiR  improvement,  afler  repeated  lenotoraies  upon  botli  interai  and  the  left  wnpenor 
has  been  most  remarkable.  Hi§  attacks  have  been  decreased  over  75  per  cent. 
ie  ia  rtdl  under  obwervation.  wUh  a  prospect  of  still  greater  improvement^  if  not  of  a 
ennanent  cure.  He  has  taken  no  bromidet}  or  medicine  of  any  kind  8ave  an  occasional 
tsurwtic  (iinctnre  of  iron)  for  aluggi^th  kidneys. 

The  photosrraphB  of  t!iis  patient,  which  I  now  possess,  hnrdly  show 
tie  luippy  change  whirb  has  o(f  iirred  since  tlie  last  was  taken,  in  spite 
Hf  the  eonipiete  cessation  of  the  bromirles  for  abt*nt  eit^hteen  niontlis. 

In  place  of  thit  tlull,  fipatht'tic,  and  sluiigish  features  which  imlicnte 
iie  impaired  mentiil  state  of  the  juitient  from  the  hromicie^,  in  the  seetjnfl 
|ihr>togniph  nil  niiiinated  expression  nnd  n  shortening  of  the  face  can  lie 
ten,  which  are  nitieh  more  apparent  to-day  even  than  when  it  was  taken. 
The  change  in  his  general  health  and  physical  strength  has  heen  even 
no  re  tnarkecl  than  his  fVieial  changes. 

C\B%  IV,  Chirimtc  Eptlrpsy. — Femak.  unmarried,  age*i  nineteen  years. 
Fnmitif  IfUUtrif, — Paternal  gnind mother  died  of  phtliisis.    The  mother  has  migraine, 
^  '  migraine,     A  pat<>rnal  aunt  wm  insane 

/  —A  high  degree  of  myopia  (3J5  D  )  jind  myopic  astigmatism  (1.50  DJ. 


486  LECTUBE8  ON  NEBVOUS  DISEASES* 

Eisopkoria  (manifest)  of  9^.  A  high  degree  of  latent  hyperphoria  was  also  dneovvnd 
later. 

Prior  to  my  first  examination  this  young  lady  woa  considered  a  hopeless  epileptic 
She  had  been  for  years  under  the  care  of  several  of  our  most  noted  neurologists  and  ocoliiti. 
After  a  partial  relief  of  her  abnormal  eye-tension  by  tenotomies,  she  went  over  mtcd 
months  without  an  attack,  and  regained  her  mental  faculties,  which  had  been  soDewhat 
impaired  by  bromides.  Within  the  past  four  months  she  has  had  six  attacks  of  spilepejr. 
two  of  which  followed  fright,  one  an  imprudence  in  eating  salads  very  late  and  imiMdi- 
ately  before  going  to  bed,  and  the  fourth  after  the  excitement  attending  a  departure  for  i 
pleasure  excursion.  She  has  lately  manifested  a  latent  uuiscular  defect  which  1  have  yel 
to  overcome.  From  a  letter  addressed  me  by  her  father  not  long  since  I  quote  the  follow- 
ing paragraphs : — 

"Nothing  but  an  inability  on  my  part  to  pay  for  your  services  would  persuade  me  to 
remove  my  daughter  from  your  care,  and  if  I  could  not  pay  I  would  ask  you  forcfasrity 
to  keep  her. 

"  Her  whole  being  has  been  altered,  and  her  physical  condition  is  better  thsn  for 
eight  years." 

The  photographs  of  this  patient  show  a  very  marked  alteration  io 
her  physical  and  mental  states,  as  a  result  of  the  relief  of  the  muscular 
errors  detected  in  the  orbits.  She  is  now  allowed  to  enjoy  privileges 
which  were  considered  impracticable  prior  to  this  treatment,  sach  as  to 
unrestricted  diet,  horseback  exercise,  visits  to  the  city  unaccomptoied, 
attendance  at  social  gatherings,  etc. 

As  this  case  is  well  known  to  several  prominent  medical  men  of  Xew 
York  City,  it  may  be  proper  for  me  to  stjite  that  since  October  10, 1S86 
(some  nineteen  months),  this  patient  has  had  but  eight  epileptic  seizures. 
Prior  to  that  date  my  records  ^o  to  show  that,  even  when  under  bro- 
mides, from  one  to  six  fits  a  day  often  occurred,  and  that  the  nocturnal 
attacks  (which  were  very  freijuent)  were  not  always  noted.  It  is  ^^^* 
therefore,  to  say  that,  had  she  received  no  medicinal  treatment  or  correc- 
tion of  her  eye-defeets  during  the  past  nineteen  months,  the  totul  nnw}^^ 
of  seizures  would  probably  have  been  more  than  a  hundred  times  this 
number.  She  had  been  known  to  have  as  high  as  seventeen  e|)ilept><^ 
seizures  during  one  night.  Her  attendant  has  assured  me  that  since  niv 
treatment  was  eomnienced  all  nocturnal  attacks  have  ceased. 

The  point  may  be  raised  that  a  report  of  any  epileptic  case.  "»til 
the  full  limit  of  three  years  has  been  passed  without  an  attack  an<l  ^'i^li- 
out  the  employment  of  any  medicine  which  wouhl  control  the  epikM'*'^' 
tendency,  must  be  considered  as  somewhat  premature.  In  reply,  I  ^^"'*^ 
sny  that  the  eiises  I  have  brought  forward  are  not  repre8ente<i  as  <*nses 
of  radical  cure.  They  are  adduced  simply  as  a  clinical  evidence  timtthe 
frequency  of  such  attacks  has  been  greatly  modified,  and  in  two  instane^ 
completely  controlled  for  long  periods  of  time,  without  the  aid  of  dr"?^* 
On  the  other  hand,  there  are  now  to  my  knowledge  several  cases  of 
chronic  epilepsy  similarly  treated  that  might  be  brought  forward  (diil  I 
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deem  it  necessary  to  quote  from  the  experience  of  another)  which  have 
fulfilled  all  the  requirements  whicii  would  justify  the  belief  in  a  radical 
cure  of  chronic  epilepsy.  One  of  these  patients  has  passed  over  seven 
years  without  a  tit,  and  several  have  exceeded  the  three-year  limit. 

We  all  admit,  I  think,  that  epilepsy  is  certainly  the  gravest  of  all 
the  functional  nervous  maladies,  and  that  it  is,  as  a  rule,  incurable  b}' 
drugs;  hence,  as  1  have  remarked  in  a  previous  discussion  concerning 
this  subject,  "one  radical  cure  of  epilepsy  witiiout  the  aid  of  drugs  oti'sets 
a  thousand  failures  as  a  scientitic  proof  of  a  discovery." 

It  is  impossible  for  any  one  not  familiar  with  the  dilliculties  encoun- 
tered in  the  treatment  of  these  subjects  (already  discussed)  to  appreciate 
the  fact  that,  in  some  cases  of  epilepsy,  eye-defects  may  exist  which  can 
not  be  thoroughly  rectified ;  and  that,  even  in  favorable  cases,  time  and 
patience  are  important  factors  in  the  treatment. 

Epileptics  usually  present,  in  my  experience,  in  addition  to  errors 
of  refraction,  anomalies  in  both  the  lateral  and  vertical  movements  of  the 
e3*es  ;  and  in  some  cases  the  oblique  movements  are  prol>ably  at  fault. 
Moreover,  experience  with  these  subjects  demonstrates  clearly  to  my 
mind  that  the  muscular  anomalies  which  exist  are  generally  ''latent"  to 
a  marked  degree. 

It  should  be  remembered  also  that  a  victim  to  chronic  epilepsy  who 
is  rendered  by  any  treatment  as  free  from  attacks  xcithoui  the  bromiden 
as  he  was  when  under  their  deleterious  influence  has  been  very  vxarhedly 
benefited;  agajn,  that  if  a  marked  diminution  of  the  attacks  has  been 
ertected,  the  patient  has  double  cause  for  gratitude;  finally,  that  if  the 
attacks  are  arrested  in  toto  without  <irugs,  it  is  to-day  one  of  the  most 
remarkable  facts  recorded  in  medical  literature. 

There  is  a  point  where  opposition  to  carefully  made  clinical  statistics 
respecting  new  views  ceases  to  be  conservatism.  True  conservatism  is 
the  brake  upon  the  engine  of  progress.  It  is  to  be  used  in  checking  its 
spaced  when  going  too  fast,  but  not  in  preventing  its  advance,  even  if 
the  country  is  an  unexplored  field.  Too  often  in  medicine  the  term 
conservatism  has  become  a  favorite  synonym  for  bigotry  and  intolerance. 

My  own  personal  observations  of  epileptic  subjects,  since  my  atten- 
tion was  first  drawn  to  the  importance  of  a  systematic  examination  of  the 
eyes  and  the  eye-muscles  in  these  cases,  are  not  sutliciently  extensive 
perhaps  to  warrant  any  general  deductions  respecting  the  percentage  of 
such  errors  which  would  be  accepted  as  conclusive;  and  those  of  Dr. 
Stevens  upon  a  larger  number  of  cases  might  also  be  regarded  as  some- 
what insufficient.  As  yet,  no  scientific  records  of  the  examinations  of 
epileptics  in  respect  to  abnormalities  of  the  ocular  muscles  have  been 
systematically  made,  to  my  knowledge,  in  other  quarters.  Ophthalmo- 
scopic tests  have  been   published   and   errors  of  refraction  have  been 
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repeatedly  noted,  but  the  tests  to  determine  the  existence  of  esophoria, 
exophoria,  and  hyperphoria  at  twenty  feet  (and  also  at  fourteen  inelies 
if  moditied  by  accommodative  efforts  on  the    part  of  the  patient)  ha  vo 
yet  to  be  made  on  a  large  number  of  cases  by  competent  cxixjrts  bofore 
this  matter  can  be  spoken  of  in  an  authoritative  manner.    I  can  only  sii  v  • 
in  this  connection,  tliat   I   have  yet  to  meet  a  case  of  epilepsy  in  m  \' 
private   practice  (which   w^as  not  clearly  the   result  of  traumatiMU  <»r 
syphilis)  that  did  not  exhibit  more  or  less  muscular  error  connecteil  witii 
the  eye  after  the  retractive  error  (if  such  existed)  was  corrected  witlillie 
proper  glass.     It  is  but  natural,  therefore,  to  expect  that  further  recurWs 
of  epileptic  cases  which  will  doubtless  appear  herealler  from  time  to  time 
shall   give  satisfactory  evidence  of  care  and   skill   in   these  importaut 
examinations. 

The  opposite  page  shows  the  results  of  an  eye-examination  upon 
sixteen  consecutive  cases  of  epilepsy  which  came  under  my  care  during 
the  early  part  of  the  past  year  in  my  private  practice.  It  also  lias  a 
bearing  upon  some  other  points  relating  to  ejulepsy  which  have  l^een 
discussed  in  preceding  pages. 

It  will  be  perceived  that  most  of  these  cases  are  of  sevend  yt-ars' 
duration, — enough  to  be  considered  chronic.  In  only  two  of  these  cases 
was  the  eye  emmetropic.  All  but  one  (a  syphilitic  case)  showed  a 
departure  from  the  physiological  state  of  e(iuilibrium  of  the  eye-musi'les. 
Several  had  impairment  of  intellect.  In  most  of  the  cases,  the  epileptic' 
seizures  were  very  severe  and  of  freiiuent  occurrence.  All  Init  two  ha<l 
been  kej)t  under  the  )>n>nii(ii>s  for  Ioijl^  periods  of  time. 

After  deducting   from    this  list  those  cnses  which  eitiier  refJKnl  t«» 

have   tenotomy    performed,   or   wlio    failed    from   other   reasons   U>  P"^ 

thenisi'lves  under  treatment,  eight  remain  that  have  been  o])erated  np**^^ 

with  the  object  of  correcting  some  existing  nuiscular  error.    Of  these  oiil^^^' 

three  have  been  thus  far  very  markedly  relieved  of  ejnleptic  seizure^  ^'^ 

partial  tenotomies  of  eve-muscles  ;  and   live  are  still   under  observati*'^^' 

No  medicines  have  been  administered  to  any  of  these  eight  eases  to  '*^' 

in  controlling  the  epileptic  attacks  since  they  have  been  under  my  f-**^*' 

Of  the  live  that  are  still   under  observation,  one  has  granular  kidney^  '*" 

a  complication  ;  and   the  remaining  four  have  still  some  muscidar  err*'^"] 

in   the   orl)it   that    have   not    been   |M»rfectly  corrected   up  to  the  tini**   *^ 

writiuiT.     One   of  the    four  has    had    epile])sv  over  twentv  vears,  du  f ''*' 

.    .  .. 

most  of  which  tinu'  she  ha-^  constantly  taken  large  doses  of  bromider^  * 
pota-^lu  soda,  and  ammonium. 

The  thriM*   case><   wjiich   are   to-<lay    ap])arently  relieved    of  attfi  *''''' 
were   all    of  the   chronic   tyi)e.      All    had    t.aken   enormous  doses  of     ^^^*' 
bromides,  and   had   relucttmtly  been    force«l   to  abandon   them,  eitlieT*  ^^ 
my  rt'<|ucst  or  when  they  ceased  to  be  ellicacious  in  controlling  the  at  tn<^^'^''*' 
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One  had  had  epileptic  seizures  for  nearly  thirty  years,  one  for  six  years, 
and  one  lor  live  years  prior  to  tiie  operation. 

Finally,  the  cases  reported  by  Dr.  Brnl)aker  of  recoveries  from 
epilepsy  after  the  removal  of  all  sources  of  dental  irritation^  and  of 
many  jothers  which  show  that  relief  has  followed  the  cessation  of  omriaa 
irritation^  should  not  l)e  allowed  to  pass  without  notice. 

Such  cases  as  these  have  a  very  important  bearing  upon  the  question 
which  is  now  bein<>:  niost  earnestly  investigated  by  some  of  the  leadini; 
minds  in  the  profession,  viz.,  whether  the  present  methods  of  medicinal 
treatment  of  ei)ilepsy  and  its  allied  disorders  of  the  nervous  system  Jire 
not  destined  to  be  superseded  by  more  rational  and  scicntilic  methods  of 
resenrch  for  the  underlyinjj;  causes  of  their  imperfectly  solved  proi)lems. 

In  the  preceding!:  table,  it  will  be  i)erceived  that  the  dejrrees  c»f 
insulliciency  which  existe<l  in  ench  j)atient  is  noted.  It  may  l>e  well  t<» 
state,  in  this  connection,  that  the  highest  degree  of  error  detected  during' 
my  observations  of  each  case  is  noted  (rather  than  the  lowest),  because 
this  probably  indicates  the  closest  apjiroximation  to  the  actual  state  of 
the  patient  which  we  can  scientifically  record.  Probably  the  **  latent" 
insulliciency  vastly  exceeded  in  each  case  the  amount  actually  notetl( see 
p.  456).  In  one  of  my  cases  (now  apparentl}'  cured)  one  degree  of  eso- 
phoria  was  all  that  was  detected  on  the  tirst  examination  ;  yet,  in  spite 
of  this  fact,  a  very  free  but  incomplete  division  of  l)oth  interiii  was 
required  to  establish  the  physiological  e(iuilibrium.  The  attacks  of 
epilepsy  then  ceased,  and  have  not  returned,  to  my  knowle<lire,  for  over 
thirteen  months. 

Finally,  it  may  be  added,  in  justice  to  the  virws  here  advanerd.  tlial 
il  is  not  iinp()ssi])U'  tlmt  in  ^ome  of  tlirs(»  apparently  succrs>t'ul  (•;ix'> 
a  latent  insulliciencv  may  still  be  Inrkinir,  which  the  patient  may  be  fil'li' 
to  overcome  for  a  longei*  or  shorter  period  of  time  without  pnxliK'iiiL' 
any  abnormal  nervous  manifestations.  Should  such  a  recurreiu'C  <>f 
ocular  tt'usion  ever  mtuiil'est  itself,  it  ouiiht  to  Ik-  corrected  by  a  n'l«'- 
tition  of  tenotomy,  even  if  the  epileptic  seizure^  should  not  reappenrer 
the  patient  apjK'irently  sutler  from  its  j)resence.  One  such  case  <»c(Miin'l 
under  the  ol)sei'vation  of  Dr.  Stevens,  where  epileptic  seizures  were 
arrested  foi*  srvt'ral  months  by  partial  tenotomies  in  an  apparently 
hopeless  snlijtM't.  A  I'i'turn  of  the  attacks  led  the  patient  to  airain  seek 
his  advice,  and  it  wms  t*onn<l  that  a  high  degree  of  latent  insullicieney 
had  manifestiMl  itself.  This  pMtient  refused,  under  the  advice  of  trien'b. 
to  continue  the  tre.Mtnient  (which  had  produced  such  marvelhuis  re<nit-i 
but  a  few  months  lieforc),  and  lu'  returned  to  bromides.  This  ca^' li:«> 
been  Used  by  an  oppont'Ut  of  these  views  as  an  evidence  of  the  Inck  of 
penn.MUiMK'y  '»f  the  results  ()])taine(I.  The  injustice  of  such  a  conclii>i<^n 
must  be  oliNJons  to  Mn\    intelliucnt  ic'.-uh'r. 


CIinit*al  facts  lyo  to  prove  concliMivtly  that  in  almost  all  epileptie  uml 
choreic  subjects  the  iiismilVst  insuHlcieney  is  much  less  thiiii  that  whicli 
actually  exists.  It  is  only  att^^r  jnilient  waiting,  in  some  eiisca,  th«t  we 
find  we  have  mure  to  Ueul  with  than  the  patient  at  tirnt  disclosed. 
Whenever  we  liml  it,  it  Hhunld  Uv  recti  lied  l»y  proiKT  methods  and  at  the 
proper  time.  It  should  beantieiputed  and  peraistently  looked  foi%  over  a 
jH*riod  of  many  months.  If  it  fnlh  to  develop  within  a  year,  we  nmy  be 
ho[ieful  that  we  have  ovpn-onie  all  thiit  i>riiririally  existed.  If  it  devclD]»s, 
wc  have  simply  noted  a  condition  tliut  it  was  reasonable  to  exjject*  and 
the  neeesnity  for  ftirther  operative  procedures  is  clearly  indicated. 

In  one  of  my  successful  cases  no  hitunt  insulfleiency  has  thuR  far 
«howu  itself,  although  over  two  years  have  elapm'd  since  the  laBt  npcra' 
tion.  In  another  1  have  not  had  an  *»p[»ortunity  of  examinin*:  llie  paticut 
for  Home  months.  In  tlic  tlurd,  a  slijrht  hyf»erphona  remalnR,  which  the 
pllCient  now  tolerates,  but  which  nniy  require  cturection  at  a  later  date* 

DlJCT  Treatment. — ^Many  cases  of  epilepsy  are  materially  benefited 
by  »  restricted  diet,  Perliaps  the  one  which  ha«  given  the  l*est  results 
i^atisists  in  depriving  the  patient  of  incat-foods  of  every  kind  and 
tiescription.  Even  soups  are  prohibited.  Kggs  and  cheese  aiv  strictly 
forbidden. 

The  principle  involved  in  this  diet  is  the  wtifulrawal  of  fritrtMjt'n.  as 
far  as  it  is  practicable  to  do  so,  fruiii  tlie  patient. 

Milk  is*  allowctl,  as  arc  also  its  various  preparatiotis,  such  as  liutter- 
•iitlk,  dkim-milk,  koumiss,  etc.  Vegetables  of  every  kind,  bread,  oatmeal, 
t-rarked  wheat.  ri(»e  fruit  of  all  kinds  in  modiTatiou,  and  other  non- 
nitrogenous  articles  of  food  constitul**  (witlt  luWk)  tlip  b<>st  means  of 
nourishing  these  (Mitients. 

Mkdicinal  Tkkatmknt  iW  Ki'iLKpsY. —  }%u  work  woidd  be  eomph-te 
without  some  reference  to  tlie  nu-thods  nf  treatment  now  generally 
^Miupted  for  the  purpose  of  holding  these  attackH  in  check,  in  spite  of 
t.hi*  fact  that  all  arc  more  or  less  di-trinuMitid  tu  lu'alth,  and  generally 
mmsatinfactory  Iwith  to  the  doctor  and  |nUierit  Frrsoually,  I  liavo  uim  ir 
tm<^  up  a  reported  case  of  cure  of  genuine  epilejisy  with  drugs  alnnc, 
^^rjthout  ItndiuiJr  that  the  cessation  of  tht'  drug  1ms  been  followed  by  bnd 
wt»«nlt'^.  The  brst  authorities  speak  wilb  cxlrrme  caution  resiK^ethig  lh*» 
§)ennanent  lienellts  which  may  l»e  expected  of  medication. 

In  tn/rt7j/^anrl  rfnldreii,  fpilfptif*  f^enttres  very/requenttt/  yet  well  if 
iri  ahne — a  fact  that  is  to  l>e  explained  by  the  susceptibility  of  the  young 
to  reflex  nervous  disturbances,  and  the  multifth'c-ity  of  causes  of  such 
^  lernngenients.  This  fact  is  too  often  ovcrlookt^il  wlien  the  eUlcut-v  of 
•  I  nigs  in  such  sulijects  faflccted  with  epilepsy)  Is  called  into  question. 

If.  in  Hpite  of  careful  scrntiny  intr»  all  the  t><J^si*^Je  factors  wliieh 
Imve  ln"t*u  mentioned  as  liable  to  eaii^i-  t'pil('|»ti<'  srizurt^s,  nothing  can  be 
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found ;  or,  if  (when  all  that  may  have  been  discovered  have  been  either 
satisfactorily  removed  or  justly  pronounced  incurable)  the  epileptic 
attacks  persist,  nothing,  unfortunately,  remains  for  such  a  patient  bat  the 
hope  which  drugs  may  afford  of  lessening  or  preventing  subaequeDt 
attacks.  In  such  a  dilemma  we  are  left,  as  physicians,  to  choose  from  the 
following  list  of  drugs,  such  as  seem  best  adapted  to  meet  the  indic»tioiu: 
(1),  the  bromides  of  potassium,  sodium,  ammonium,  iron,  arsenic,  ctlciom. 
etc;  (2),  preparations  of  zinc,  preferably  the  oxide;  (3),  the  Tsrioiu 
preparations  of  arsenic;  (4),  the  nitrate  of  silver;  (5),  belladoniiA, in 
some  of  its  various  forms;  (6),  hyoscyamus;  (7),  osmic  acid;  (8), digi- 
talis; (9),  curare;  (10),  the  nitrite  of  amyl;  (11),  strychnia^  (12), the 
hydrate  of  chloral;  (13),  the  iodides  of  potassium,  calcium,  and  iron 
(especially  if  syphilis  is  suspected  to  be  a  factor  in  the  case) ;  and  (14) 
preparations  of  nitro-glycerine. 

The  bromides  of  sodium,  potassium,  lithium,  ammonium^  and  calcium 
probably  stand  first  in  professional  estimation  to-day  as  a  remedy  in 
epilepsy.  These  salts  are  commonly  given  in  doses  which  vary  from 
fifteen  grains  three  times  a  day  at  the  commencement  to  one  hundred 
grains,  as  the  patient  becomes  tolerant  of  them.  Tiiey  are  prefenliiy 
given  in  solution,  and  Seguin's  suggestion  that  Vichy  water  be  used  as 
a  solvent  is  a  good  one.  Gower's  method  is  to  give  very  large  do6efl  at 
the  beginning  of  treatment  after  breakfast  in  a  goblet  of  water.  He 
advises  that  two,  three,  four,  five,  and  six  drachms  of  bromides  be  given 
on  successive  mornings.  He  omits  treatment  for  a  week  or  two  after  the 
patient  lias  been  carried  to  a  state  of  drowsiness  or  of  mental  sluirp*^^- 
nehis.  Subsequently,  he  j^ives  doses  of  twenty  grains  or  more  three  tim^^ 
a  <l:iy. 

Most  authorities  advise  the  continunnce  of  the  bromides  for  t^** 
years  at  least.  A  late  author  says,  **  Patients  may  take  sixty  to  ninety 
grains  of  bromide  a  day  for  six  or  ten  years  without  injury.""  I  ^""''* 
caution  the  reader  ngainst  so  extreme  a  statement.  I  have  seen  patient* 
brought  to  a  state  of  insanity  and  idiocy  by  very  heavy  doses,  and  S" 
patients  become  more  or  less  affected  in  mental  power  by  its  lo".-" 
continued  use.  Personally.  I  am  inclined  to  IxMieve  that  the  apiiare"* 
benefits  derived  from  the  use  of  bromides  is  more  than  counterluilant"*^ 
in  most  cases  by  their  disastrous  ellects  upon  the  nervous  system. 

If  a  skin  eruption  (acne)  ai)pears,  arsenic  may  be  judiciously  il'^**" 
in  connection  with  the  bromides.  The  dose  of  Fowler's  solution  i;^  fr*^'" 
three  to  five  droi)s  for  such  a  purpose. 

The  bromide  of  lithium  is  said  to  be  tolerated  by  weak  stouia^'"'' 
better  than  the  other  salts  mentioned. 

In  connection  with  the  bromide  treatment,  it  is  oflentimes  importHn 
that  patients  take  iron,  cod-liver  oil,  and  quinine.     It  is  also  well  to  stop 
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intliilgenee  in  alcohol,  tea  aiul   cotlee   to  excess,  highly -seasoned  and 
Bdigestihle  focKi  (especially  of  an  animal  knul),  and  cold  bathing.     A 
^gidar   movement  of  the   bowels  shonkl   be   had   daily.     This   may  lie 
jided  by  the  drinking  of  mineral  waters,  or  by  tlie  hot-water  treatment 
248). 
Jn  nocturnal  epilepsy,  the  largest  dose  may  lie  advantttgeonsly  given 
mghU 

Hydrate  of  chloral  is  often  eoniluned  with  bromides.     It  f^bonld  not 
continued  too  long,  as  it  atleets  the  general  health.     The  dose  should 
>t  exceed  tillteen  grains,  and  it  is  well  to  combine  digitalis  with  it,  to 
liven t  the  possibiliLy  of  hinirt  Bymj>loms. 

Betladoiina  WQ,^  tirst  reeommciidcd  highly  by  Trousseau  in  the  treat- 
&eut  of  epilepsy »     Atropine  is  now  generally  used  in  doses  of  one  one- 
indredth  of  a  grain.     This  dose  miiy  l>e  givi-n  three  times  a  day  until 
be  pupils  become  dilated  and  the  throat  unmitnraily  dry. 

The  mlt»  of  iine,  chiefly  thf  oxide  and  the  bromide,  have  been 
UoUed  as  a  cure  for  epilejjsy.  The  bromide  may  be  given  in  simjile 
f rup  and  water,  eommcneing  with  one-grain  doses  and  increasing  the 
uount  gradually  as  long  as  nausea  is  not  produced.  The  oxide  is  given 
doses  of  from  fi%'e  to  ten  gniius.  If  an  eruptif>u  follows  its  use, 
>mbine  it  with  Fowler's  s*>lution  of  arsenic. 

Tia*  nth-ale  of  mli'er  is  bable  to  iiroiliice  a  permanent  blue  staining 
^T  the  skin.  Its  supposed  benetits  hardly  warnint  so  great  a  risk  ; 
H^nce,  it  should  not  be  continued  long,  in  case  it  lie  employed, 
H  Curare  has  beeui  given  l»y  tlie  hypodermic  method  to  epileptic 
Bfttients  in  doses  of  0.03  grammes  by  Kuuzeand  others.  It  is  not  to  be 
■dministered  otteuer  than  the  flflh  day.  It  shows  its  toxic  effects  early 
m  the  eyes,  sigiit  liei ug  reiidercil  dim  and  indistinct. 

Oamic  arid  (in   diKses   of  O.OU'2  grnmmes)  may    be  advantageously 
■dininistered  in  combination  with  the  hromides,  according  to  the  late 
publications  of  Wildermuth. 

Finally,  nitrite  of  awijl  miiy  be  used  by  epileptics  as  a  means  of 

irdtng  off  impending  attacks.     It  is  best  carriiMl   in  small  bulbs  of 

in    ^lass  (amybpearls)   wliieh   may    be  cmished    in  the  hirndkerehief 

ud  the  fumes  inhah-il  by  the  [iatieiit  as  soon  as  the  aura  is  perceived. 

ro  to  five  drops  of  this  agent  will   genernlly   jirevent  an  nttack   for 

\  while. 

Niiro-f/lifei?rifie  as  a  thera|>etitie  agent  in  ejulepsy  w%is  first  employed 

Hammond  ami  Weir  Mitchell,     The  favoralde  results  claimed  for  this 

ZQnt  seem  to  have  fiillen  far  short  of  general  acceptance.      The  late 

ftport  of  Osier  respecting  its  effects  in  epilepsy  seems  to  show  that  the 

inedy  rapidly  lost  its  influence  in  those  cases  that,  for  a  time,  appeared 

improve. 
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It  limy  be  given  in  pilules  of  ^^q  of  a  grain,  or  in  a  one  jht  cent 
solution  in  doses  of  rri\.  Tiie  susceptibility  of  ditt'er^nt  patients  to  this 
drug  varies,  according  to  my  experience ;  hence,  it  is  wise  to  l)egin  with 
small  doses,  and  to  slowly  increase  the  dose  until  its  physiologit-al 
effects  are  manifested  by  a  flushing  of  the  face,  a  sense  of  fullness  in  the 
head,  and  a  peculiar  glow  of  the  whole  body. 

Finally,  when  the  condition  known  as  the  *' status  cpileifHrmf" 
develops,  during  which  the  convulsive  attacks  are  practically  constant. 
it  is  well  to  treat  the  patient,  according  to  circumstances,  by  ice  to  the 
spine,  inhalations  of  nitrite  of  amyl  or  ehh>roform,  repeated  doses  of 
chloral,  or  subcut'ineous  injections  of  mor|)hia 

CHOREA. 

This  form  of  functional  nervous  disturbance  is  most  commonly 
encountered  in  children.  It  niav,  however,  begin  in  adult  life;  ami  it 
has  l)een  known  to  develop  in  advanced  age.  It  is  commonly  known 
among  the  laity  as  '*  St.  Vitus'  dance.'' 

Etiology. — This  disease  may  be  congenital.  It  is  particularly 
common  in  the  ortsj)ring  of  tuberculous  parents.  The  period  of  second 
dentition  (the  sixth  and  seventh  years)  is  one  that  is  api)arently  very 
susceptible  to  these  attacks.  I  have  several  times  observed  it  in  adults 
between  the  fifteenth  and  twenty-fifth  year  of  age  ;  and  in  old  age  it  has 
been  often  known  to  follow  grief,  fright  and  violent  mental  emotions.  A 
predisposition  to  chorea  seems  to  exist  in  subjects  that  have  had  isolate*! 
cnses  '){'  hysteria,  epilepsy,  insanity  and  neurasthenia  anionir  (litlert'iit 
branches  of  their  family. 

Most  authorities  iiieiition,  among  the  excitinir  causes  of  this  (h-^f:*^*- 
excess! v(»  joy  or  grief,  st'vere  fright,  traumatisms  to  the  head  or  1>:<<I^' 
infectious  diseases,  rheumatism,  aiuemia,  onanism,  reflex  irritation  ari"*i"- 
from  the  genitals,  the  intt'stiiu'.  neuromata,  dentition,  pregnanev,  i'tc. ; 
and,  (inaliy,  from  certain  atmospheric  con(litic)ns.  It  seems  to  1k' >*<»"'*'' 
what  more  common  among  girls  than  bins.  It  may  be  acquirnl  ''y 
imitation. 

In  the  light  alforded  l>y  the  latest  rest-iirches  in  reference  t"  tli*' 
existence  of  eye-defect  as  n  cMUse  in  pi'oducing  chorea,  as  well  .'i^ 
the  so-eaHeil  '*  ])re(lisp<)sit'ion"  thereto,  the  following  dinlnetions  '*' 
Dr.  Stevens'  seem  t(»  prove  «|uite  conclusively  that  /n/prropin  (»'*^^'" 
latent )  ('./■/.</.<  in  an  rnornion,^  projutj-fin?)  of  chori'ic  fiuhjcrfy,  (ind  f''"' 
iii"srn/(ir  error  m  fhc  orhif  f'rr<pirii(h/  cor.risfs.  From  the  prize  es>ay<'' 
tliat  author  the  following  deductions  nre  taken  : — 

In  lis  eMS(»s  of  chorea,  7.S  had  simple  hyperopia  (or  about  ^h  l'*'^ 
cent.);  \:\  had  hypiTopie  astigmatism  (or  about  11  ])er  cent.) :  >'>  ''^'' 
mix(<{  astigmatism  (or  about  4  per  ct'iit.);   <>  had  une<|ual   inyoi)ia  in  ^''*^ 
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two  eyes  (or  about  5  ix*r  cent.) ;  1 1  luid  myopic  astigniutiHin  (or  ahoul  !♦ 
per  cent.);  5  had  no  markeci  refractive  error,  but  a  marked  imisculnr 
delect  existed  in  the  orbit  (or  about  4  per  cent.). 

It  will  be  seen  from  these  statements  that  nearly  eighty  per  cent,  of 
tlie  subjects  examined  by  this  author  (an<l  they  were  consecutive  cases) 
exhibited  either  simple  hyperopia  or  hyperopic  astijrmatisni,  and  that 
four  i)er  cent,  more  had  mixed  astigmatism,  which  entitles  th«m  to 
belong  to  this  class  of  refractive  error.  Only  fourteen  per  cent,  had 
myopia  or  myopic  astigmatism.  Only  four  per  cent,  had  no  refractive 
error;  and  these  had  a  sullicient  degree  of  ocular  insulliciency  to  justify 
the  view  that  reflex  irritation  from  the  visual  a[)[)aratus  was  mnrkedly 
present.  In  not  a  single  case  were  the  eyes  perfectly  emmetropic  and 
the  ocular  muscles  in  the  state  of  physiological  e(piilihrium. 

My  own  personal  experience  with  choreic  patients  of  a  persistent 
type  leads  me  to  sustain  in  a  general  way  the  accuracy  of  these  observa- 
tions. They  are  oftentimes  dillicult  subjects  to  examine  with  satisfac- 
tion, partly  on  account  of  their  age,  and  partly  on  account  of  the 
spasmodic  movements  of  the  head  and  body.  1  have  found  *'  latent  " 
liypi»ropia  of  a  high  degree  in  all  of  my  later  cases  whose  eyes  I  have 
examined,  not  infrequently  associated  with  esophoria  and  hyperphoria. 
This  subject  will  be  more  fully  discussed  when  the  treatment  of  this 
iisease  is  reviewed. 

Morbid  Anatomy. — The  changes  which  exist  in  the  brain  or  spinal 
?ord  in  connection  with  chorea  are  unknown.  It  is  very  doubtful,  to  my 
mind,  if  an}'  exist.  All  theories  in  relation  to  it  are  either  pure 
issumptions,  or  are  base<l  upon  insufficient  data. 

Symptoms. — Various  prodromal  symptoms  of  this  disease  are  men- 
tioned by  authors.  Among  these  the  following  may  be  given : 
Anorexia,  a  disinclination  toward  mental  or  bodily  pursuits,  headache, 
restlessness,  pains  in  the  limbs  and  joints,  irritability  of  temper,  weak- 
less  of  the  memory,  and  many  others. 

As  the  disease  develops,  the  patient  gradually  begins  to  exhibit  a 
certain  awkwardness  of  inovemrnf  in  the  extremities.  Objects  fall 
Vetiuently  out  of  the  grasp.  The  child  spills  his  food  while  eating.  It 
KK'omes  difficult  for  the  child  to  stand  still.  Attempts  to  write,  sew  or 
Iraw  are  imperfectly  performed.  Such  children  are  very  often  i)nnished 
*or  supposed  ill  behavior  or  careless  habits. 

Later  on,  the  symptoms  become  so  unmistakable  that  the  i)resence 
)f  actual  disease  is  no  longer  doubted.  The  patient  may  become  inca- 
)able  of  dressing.  The  limbs  or  face  are  no  longer  un<ler  the  control  of 
he  will.  Invohmtary  movements  of  extension  and  flexion  of  the  fingers. 
>ronation  and  supination  of  the  hand,  shrugging  of  the  shoulders, 
lancing  of  the  legs,  grimaces  of  the  face,  and  distortions  of  the  l)ody 
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become  more  or  less  constant.  These  patients  may  be  unable  to  sit  \i\m 
a  chair  witliout  feeling  a  sense  of  danger  from  falling.  I  have  known  a 
child  to  be  thrown  out  of  bed  by  the  violence  of  the  spasmodic 
movements. 

Speech,  mastication,  and  swallowing  may  be  seriously  emlwirrassed. 
and  the  teeth  have  been  known  to  be  broken  by  the  uncontrolled 
movements  of  the  jaw. 

The  thoracic  and  alxlominal  muscles  may,  in  rare  instances,  be  so 
seriously  atfected  as  to  produce  cyanosis  and  a  sense  of  impendlnir 
suffocation;  but  I  have  never  seen  any  affection  of  the  heart,  the  hhdder, 
or  the  rectum  in  chorea.  Even  the  glottis  may  i)articipate  in  the 
convulsive  movements. 

During  sleep,  the  convulsive  movements  usually  entirely  cease. 
They  are,  however,  sometimes  vt^y  severe  just  preceding  repose;  benee 
these  subjects  often  regard  bed-time  with  a  peculiar  horror. 

Strange  as  it  may  seem,  these  movements  seldom  create  fatigue; 
although  they  may  be  incessant. 

The  whole  body  is  not  usually  atfected  until  late  in  the  disease. 
Often  a  condition  (known  as  "  hemi-<.*horea ''),  in  which  the  muscles  on 
the  right  or  left  side  are  alone  uncontrolled,  is  developed.  Again,  one 
arm  and  the  face,  or  the  face  alone,  may  be  atfected.  The  left  side  is 
usually  more  severely  attacked  than  the  right. 

The  mental  state  of  these  subjects  is  generally  far  l)elow  the  normal 
standard.  They  are  prone  to  laughter  over  trivial  things,  or  to  attack^ 
of  weeping  without  apparent  cause.  They  may  develop  idiocy  or  mani'*- 
Irritability  of  temper,  a  stupid  denienuor,  and  impairment  of  nu'Ui'»n 
;ire  fre(iuently  ol»s(Mved. 

Any  unusual  excitement  of  the  mind  or  body  is  apt  to  inten>ir\  iIh* 
muscular  twitchings.  Severe  uiental  ajjplication,  the  reading  of  excitmi: 
books,  the  witnessing  of  dramas  or  otiier  enterttiinments  of  that  'I':""" 
acter,  excessive  indulgence  in  sports,  etc.,  are  to  l)e  discounteiian<<^'''' 
therefore,  in  cases  of  chorea. 

Choreics  subjects  are  apt  to  be  pale  and  anaemic.  It  is  not  iini'*'"^' 
nion,  therefore,  to  detect  an  aujemic  muiMnur  over  the  heart  and  tur 
jugulars.     S()nietimes  the  second  sound  of  the  heart  is  intensitied. 

It  is  dillicult  to  carefully  ol)scrve  tlu'  pulse  in  chorea  on  account  •'' 
the  s|)asmodic  niovemeuts.  It  has  been  stated  that  the  arterial  t«'ii"i^'" 
is  <liminished  in  the  height  of  the  disease. 

I  have  never  observed  any  change  in  the  bodily  temperatun*  ^l'^^'' 
might  be  regarded  as  directly  due  to  chorea.  An  elevation  of  the 
temperature  of  the  parts  altectccl  has  been  noted  by  some  ohserver-^ '" 
heiui-chorea  ;  hut,  in  my  experience,  this  is  not  always  present. 

In  serjou-^  cases,  insomnia  may  develop. 
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Complications.— Hartedow'fl  disease  mny  be  clevi  lojH'd  in  L'(jiiJi»H'tioii 
ith  (*horeu.  At>linsia  lui8  l>et*!i  ulmerved  aw  u  eoiJi[»liciitiori  nf  thiH 
Uertidu ;  and,  in  vnrw  jiistaiices,  paml^tiin  of  a  tniiiwierit  elinmcU'r  hns 
u  known  to  develop.  The  joiuts  may  becoiut.^  Hwolleu  and  paintnl. 
br  pujiilH  may  be  rendered  wliif/orisli  to  tbt'  etliH^ts  nf  stroiiir  liglrt»  mid 
uinuiluridly  dilateil.  Disturbuiiees  of  the  intellect iml  Jaeuliies  have 
•n  known  to  oeeur  dmiiij^  cbinvii,  iind  t<^  i-juiso  |KTnuuu'nl  idicicy  ^r 
iSAnity. 

Diagnosis. ^Thi8  dlseii^<»  niuy  be  eonfonndeil  with  Mllu'iosis,  pust- 
ritl3*tic  chores,  hysteria*  eonvnlhive  tremor,  iwindysis  agitans,  nitiK 
pie  ?*|Mnal  selero«i9,  and  some  other  forms  of  oT*xnmo  disease  of  thi* 
■jiiii  and  spinal  cord.  Tin-  t;iblc  on  tlie  r<tlbiwinf?  juige  will  aid 
e  reader  in  distinguishing  iHtwrtMi  ehon-a  u\u\  niffst  of  these 
fectioiiH, 

The  .Ht£e  which  is  generally  attacked  io  choreie  Jsubjects  praetieally 
^moven  idi  the  dinienbie.s  of  1 1 ta gnosis.  It  is  only  in  adult  cnsos  that 
t?  art;  called  uptni  to  diBcriminate  closely  tietwecn  it  an<l  hysteria, 
iiiviiMve  tremor^  paralyms  agitans,  and  midtiple  eelerosis, 

Tlie  chief  [K»int  in  all  of  these  discriiniriationn  bears  npon  tlie  relati(»n 
*  choreic  nrovenientrt  to  willed  niosenbnr  niovenunts  lA'  the  extn'in- 
e«.  Ill  chorea.  wille<l  nnisenlar  urtiMii  is  nnexpectcdly  opposed  by 
ciAmodic  movements  which  cany  the  part  in  son»c  luniatural  ilirection. 
,  this*  resj^ect  the  disease  simnhites  incoitrdinalion  (>f  movement  (which 
pruminentl}^  eneountered  in  locomotor  ataxia).  Thus,  for  example,  ii 
onnc  subject  while  eating  will  jerk  a  spnon  away  as  it  is  alMint  to  enter 
If  niontii ;  or,  he  may  possibly  ntriko  the  ear  or  nose  with  the  fork. 
,ch  liccidenta  are  sehb>m  cihsrrved  when  tn*mor  exists,  or  wlien  even  in 
ihetosts. 

Pfognosisl — ^Althou^rh    fatal   cascij   tjf  chorea    have    been    recorded, 

?  prognosis  in,  as  a  rule,  extremely    favorabk*.     Quite  a  hirge  pro- 

rtioii  of  case»  recover  nnder  judieions  medieation  within  ten  weeks. 

ti^limite  insomnia   is   a  syinfitotn  of  evU   import,     I  have  seen  Home 

ry    persistent    cases    of  chorea    in    the    a<bilt   wliich    have   withstcM>d 

1     me*Hcution,    antl     have    stdisequently   made    a    complete    recuvery 

lien  llje  e^-e-museles  have  t>een  pro[)erly  balanced   by  partial  tcnoto- 

iei^;  and  I   regard  the  cc»rr<»etion  «if  refractive  errors  in  all  eases  of 

lorea  aw  a  step  of  vital    imporlioice.      It  certainly   tends  to    prevei»t 

Ispses,  woich  are  particularly    prone  to  occnir   in  chorea.     I    believe 

e    mental    impairment   trlten    noted    in    connection  with    this    disease 

\te   due    h\   a   large    proportion    of  the   c%ase8   to   **  eye-strain ''   nn- 

iirected,     A  hyperopia  dv  hyperopie  astigmatism  in   a  child  is  eer- 

inJy  a  defect  of  sutficient   importance  to  merit  early  recognition  and 

Tree  t  J  on, 

32 


ii' 


«  I 


§        5?         ^ 


III 


^|f 

;:?-- 


g 

o 


21 


5f 


<  ^-    ^         ...  -  >^  — -- 


^    I*  I- 


— 

c 

> 

4J 

g 

> 

1 

5 

1 

O 

^ 

^.^  - 

< 

i 

< 

£ 

5  • 
V;  : 

CO  : 

A    : 

00 

>• 

>< 

<>• 

E3 

o 

c 

< 

6. 

3: 

s 

&< 

3 

CflOKEA. 


499 


Tile  Ibllowiiig  cuse  illuf^tratos  tlu*  importaiici*  of  i-urreetion  of 
s&XH^tnulies  of  tUe  vi^mil  appiinUiis: — 

i'hrttnw  C/iarra  of  Thititj  one  Ytatt^   iJuratton,  affectinfj  iht  Head,  Face,  and  all  ih 

lamtlt/  Jli4t*fn/, — The  fjilii<-*r  Utwl  puimoimry  h*-'iiiurrhug*a5  for  many  yt*(*rf.  One 
I'lC^TTial  iiuut  Uied  of  "  haai)  uonauinpUon. '  Sick  Jieailache^  iwe  very  r^ominoD  wjjong 
^«tl^   pAieruiil  Mid  miU«nml  anc«»tor8,     NeunUgiii  is  m  (roqaeql  compkiot  i&mong  tbe 

VVlifu  two  y«ttni  of  »|e».  tiiiH  girl  develoi»««l  rlmrt^u  The  8}i«fitnodic  IwitchiogB 
*^*'**iily  grew  wor*e,  in  sj>iu*  ol'  the  fa«?t  that  bt*r  f»lh«^r  wiit*  a  physician.  aii<l  tliat  she  had 
thf»  M«ryi€tr»  nf  tb*.*  nuwt  nktllfyl  tnertliral  mvu  ftuiri  tuiin  i*>  time  Th«^  twtuhiiig'*  hcgan  un, 
*^»^   nght  j^tde ;  but  tliey  ^ulk4«^qui«ntly  mvolviHl  th»?  left  side,  and  aW  the  h'^ad  »ad  face 

tSlie  )i4ii»  iiuiSieirttd  hOJiie  hoiu  «»ick  hrt^bdai-hi^i*  u»>  hw^  uIh>  hnr  i!tii<t«r.  Th*"  hnurh  fmtv 
^r*:t'fduitilifbcc^mvi  »o  couirfp'tu^rrft  iliat  all  atuniipt*  to  it&o  th*?ni  ar«*  tnore  or  U^  diHtreswing, 
•■••r   jSiU|;t>rH  could  not  he  exiundj^l  farther  tliatj  would  t*«ffi<'<*  U*  grai^p  i^inall  objefte. 

When  1  first  «»w  thw  [»atJent  viw  wa**  tiuahle  to  wnte  exc<ipt  by  gra^pinjij  the  fiem:il 
4\  Uk}  fiugefti  and  the  palm  of  tho  l«*ft  band,  and  bidding  thi^  loA  hand  wiib  tljH  njdit 
*fc^«i^<l  n!i  the  spasmodic  inovemcnu  of  writing  wore  made.  She  walk**!  with  a  ptsculiar 
'■*»^»<t*^iv  and  crab  like  gail,  at«  with  diffirnlty,  and  »ufferi^d  >jreaf  |iain  bt^tween  t)ie 
*'**-**4Mrr-hIa*ie*  and  ovrr  the?  tinst  lutn1>ar  v*^rtt«hra  (two  paint*H.  by  the  w»y,  which  nr* 
^^*'>*  fr»<quenliv  alta4:kod.  in  my  ftxpeneme,  when  eyts  Mtrain  is  presr-nt),  Shi^  tiad  n**vrr 
''^»"»t,ti?n  with  ink.  Prior  \n  nifn^truation  (which  occurred  at  Kevente^n  je&r»  of  age)  thf 
i**t»«'-5nl  had  experienced  alLaeb*  {probably  epiU'ptic)  whirh  flhe  d€«cril)e»  M  'thotic  of 
****rK4ba»».  foUi^wod  by  a  \o«s  *'f  conwrioii^netts/*  Sh«?  liax  had  rbronic  conRlif»ation  all  hf^ 
*^"'      The  mnnory  and  mental  facoitieH  are  |*rfect. 

Wlit»n  I  ftM  i*aw  ibi*  pat«e!it  the  npaf£in«  w<*re  very  violent,  e«pecially  about  the  fjit^i* 

**^*i^   neck.     Tlie  Iiiubn  w»*r**  i*Tkt*d  ab^^nt,  th«'  ftuger?  too  tightly  <d indeed  at  tiruos  to  gra)»)i 

^^^V^tJuiig.  and  the  »pe»cb  wa*  reniler^d  p^ruliarly  Bpai^mwlic  and  almo^^t  nrnriNdh^ible  at 

*^iT^«>ig,    She  sputtered,  and  at  tmiuM  ejorii'd  dropi*  of  saliva,  when  endear  onng  to  cMiiven*. 

At  the  first  esaminarioa  sb»*  t'xhil>ilf»d  no  n^fraotive  terror:  bni,  nndo»  atropine,  a  high 

'•^^n^riwof  byperopin  (IT'i  D.)  wik!*  di>!i'tt<id,  and  proper  sphefiral  glju^es  ^  ♦-  I  D,)  wt-ip 

^^  ^^mtt  provided.     In  oHer  fo  t^t  h<?r  eye  iiinMcles.  the  **^rvi<'«w  of  PrufK<>4N»r  J   Willii^ton 

'^^rigbt  of  N*^  York  *'ity,  who  puw  bei  with  me  by  invitatKin,  werf  invok<yl  to  hold  \it*T 

tl^s^^l     j^^^  ^^  ,|i^  ^,u|j  ^j^  ,„^,j|l   j.fl-orf  by  cla«pinj^  lh«  hMiwi  on  either  side,  and  firndy 

^^^^*^^tT\^  ht*T  b#*ad  agaiuM  hi(«  bmiy  aa  he  ntfunl  Vmhind  her  chair     Paring  rhi«  examintt- 

'  "'rt   ,1^^  whiffled  shrill  note^  on  two  ni-ra^ionf    and  nndi'iw*jnt  tl»e  moM  violent  Cacial 

**'^^  >wiilv  tvnloftion.^ 

The  r«mlt«  nf  thii*  imi>erf»"*i   ♦^^aminarion   (nw-fssanly  w»   onder  (»n<^h  conditions) 

^^*l»f»t4*ri  U\  ni**  that  ah'trh  de^^rr*'  of  hyf^ftfjihorla  ftjcintM    nnd,  w^  1  roiild  not  »gain  e<*o 

'^**^   pntifsntfor  wmie  ronnlhs.  T  dr*<  id*-d  to  perform  a  fvf^r  \m\  incomplete  diviKion  of  the  hU 

'***^riof  T^ifin  mnmlfi     I  th^n  instmHwi  iIm>  patient  ro  try  and  gel  »  photograph  taken,  if 

1  **^»»»i,l,le  jj^fore  *he  Raw  me  again.    i*he  h*nghin^ly  i»a»d  that  nbi-  ha-l  n<-ver  bw-n  able  In 

^*^v%  ^  pirtnr*'  taken   bnt  .*he  wonld  (h*  «.•  if  Ait*  could     She  ib^n  depart^wi  for  hon\e 

^'nh  tTi.tnictionf»  to  rf*tnrn  ht  m-  for  trcntni**nl  m  tlie  anlunm      Tlit^  fimt  pi*'lur«i  rmdvod 

'  f  Wnk  ,vu.A  WH"  one  thrit  ph«»  wa^  able  to  have  tftk«'n  thre«  weekn  aft^r  thn  operation,  when 

^'*^i'  h#^jid  and  nhonld^rw  hrtd  }i<N-oine  comparntively  ralni  .'P*  a  r'i«nU  of  the  relief  aff<»rd»>d 

V  U     TInx  photograph  wax  deenii«i  at  lh»l  time  a  great  ,*nece«w  by  b«rs*tlf  and  fri«?od^. 

^'***i  can  *t*  in  it  the  blnrrwd  ontJine#  which  indicai**  that  the  inovem^ntR  were  ptdl  ^oni- 
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During  th(3  pa^t  uiituiim  this  patient  has  been  un<U'r  my  care  for  fome  eigbt  wwk*.  I 
have  partially  divided  the  right  superior  rectu?*  and  both  externi  m  orderio  oven-om^* 
high  degree  of  left  hyper['horia  and  exo[»horia.  and  1  have  admininterwl  static  sparks  duly 
U)  the  spine  and  limbs.  The  st'cond  picture  will  give,  better  than  wordi*  tran  deiH*nb<;  it.  in 
idea  of  the  wonderful  im|»rovemeni  which  has  taken  place.  Prior  to  her  departure  tor  home 
(some  we.>ks  since)  she  could  thread  th<*  tinest  cambric-nee<lle.  and  |>ai«  her  fare  to  tbom- 
durtor  of  a  street  car  with(»ut  attracting  the  notice  of  p»u5«engen*,  or  throwing  itoutofibi- 
window.  IV*  she  certainly  would  have  been  apt  to  do  two  months  previously.  Shei.-au  fully 
extend  her  ting(»rs,  walk  neveral  miles  a  day.  write  wiiii  far  greater  certainty  an<l  '-aM-  iw\ 
eat  at  a  bnaidmg  house  tabl»*  without  exciting  comment.  Her  limbs  still  twitch  sonit-ffhiii 
immediat«dy  before  uoing  to  sleep,  and,  in  the  presence  of  strangers  or  when  unduiy 
excited,  she  still  shows  some  spasmcxlic  movement**  of  the  face  and  shoulders.  WbencaiiB 
she  is,  however,  perlet'tiy  composed,  and  almost  entirely  free  from  convulsive  moveiiMrnt* 
Shn  oonsitlers  herself  as  pra'-tically  cureil;  but  1  suspect  that  time  and  sonin  furthw 
op<'rative  work  upon  the  ey«-miiscle8  will  be  demanded  before  complete  r«Jt"r*lH'n  to 
ln'alth  is  eiVected. 

As  I  n»«:ar(l  this  case  as  one  of  the  luont  distressing  and  ty|rtcal 
eas(»s  of  chronic  (diorea  ever  reported,  it  may  be  well  to  state  that  the 
patient  is  well  known  to  Professor  A.  M.  Phelps  and  Professor  J.  W. 
Wright,  of  tiiis  city,  and  I^rofessor  Woodward,  of  Burlington,  Vt.,anil 
that  she  has  heen  seen  l)y  many  members  of  the  profession,  Iwtb  t'rum 
this  city  and  distant  States,  during  her  treatment  in  my  ottiee. 

During  the  whole  treatment  of  tliis  [)atient  no  drugs  have  lieen 
employed,  ami  the  photographs  are  from  untouched  negativen.  I 
attribute  to  the  static  applications  the  rapid  relief  of  the  contracture<i 
state  of  the  fingers  and  the  improvement  in  her  general  strength;  hnl. 
from  many  facts  obscrvc«i  during  my  treatment  of  her,  I  am  convinct**! 
that  the  relief  of  the  eye-strnin  is  alone  deserving  of  whatever  ♦nnlit 
may  l>e  claimed  for  her  recovtTv.  Four  w(»eks  before  she  was  disnii"*?'*'*' 
from  my  can'  she  read  and  sewed  continuously  for  several  days,  and  «^'* 
ininu'diately  preci[)itated  into  a  relapse,  which  as  ra|)idl3-  subsidnl  «1»^*" 
the  cause  was  ascertaine(l  and  its  recurrence  prevented. 

Treatment.  —My  remarks  concerning  the  causes  of  chorea  and  tin'**' 
which  treat  of  the  Musical  relief  of  ei)ile[)sy  boar  strongly  np<'ii  t''*' 
cure  of  this  lorm  of  functional  nervous  disturbance.  I  have  not  }^'^ 
encountere<l  a  case  tor  the  past  three  years  in  my  private  practice  wlKfc 
I  have  failecl  to  find  either  a  refractive  error  or  an  insufliciencv  of  ^o"'*' 
of  the  eye-niiiscU'^.  It  has  been  my  custom  for  some  time  past  to  care- 
fully examine  the  eyes  of  these  cases  lUHJer  atro[)ine,  and  to  corn'ct  »'' 
refractive  errors  (so  fonnd  )  subsecpiently  with  a  glass  that  the  pAtit'i^^ 
c(juld  comfortably  wear  aftiT  the  ell'ects  of  atropine  had  subsided. 

In  j)revious  pages  of  this  work.  I  have  combated  the  vie^  1^**^' 
commonly  held  hy  oculists)  that  the  ophthalmoscoiu'  furnishes  as  positiv«* 
information  in  respect  to  hyperopic  defects  as  the  ordinary  tyf>o-tc^t'' 
made  when  the  eye  is  fully  ini<ler  the  ell'ects  of  atropine.      1   have  U^^ 
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nd  time  a^ain  fouiui  the  i»est  expi-rts  tu  W  \u  unor,  whtMj  [\k-\  huve  too 
implicitly  relied  ufioii  ri|jlitb[iluic>8eu(»ie  ti/^ts. 

All  timt  any  one  cun  ileteririint?  with  this  instrument  is  bueed,  of 

►t*ceBsity,  u\nju  tlie  i>reHimiptioii  thiit  tlie  patiefd^^  tirvommoiiaiimt  hh  well 

IIS  //*fl/  of  fhf  ithi<et*i'^t^r   i»  relaxed,     Thi^  thetc»r  in  the  case  'm  IhereAire 

[^Wu-ibkl;  an*l  i»  not  always  overcome,  im  the  one  lumd,  by  an  **  acquired 

iienlty  "  of  tlie  oculist,  or,  on  the  otlier  Imnd,  by  directing  the  (Mitieiit  to 

ItHik  fit  an  objec^t  over  twenty  I'eet  from  tlie  patient'-*  eye.     To  be  sure  of 

L'our  results  you  nuist   Imj  able  in  iiny  ease   li*  sliUe   posit ivi-iy   thut   no 

coftiuitMlntive   eflbrtji   nr^   umdc    liy  the    patient.     This    is   jK>sHively 

[)iinre<I  by  a  free  nse  of  atropine,  and  liy  nu  r^tlier  rero*:uizeil  n>etlu»d. 

A^ruiu,  the  tests  for  susiM.-eted  errors  in  the  eye-inusrk^s  are  \nluele««e| 
Lidess  the  i-efractlve  erroi^  lie  intelligently  corrected  first.     Mt^reover, 
any  mnseular  defect  i>*  detected,  and  contiruied  by  rcjieutetl  cxjiinina* 
tions,  the  use  of  prismatic  glasses  does  not  fully  meet  the  indications; 

iltHUiiise  we  have  no  way  (yet  known  to  science) of  estinmtinjr  the  nnionnt 
if  *' latent '^insuttieiency  widcli  may  eatist  in  each  case. 
[      The  results  obtaini^d    by  partial  tenotoudeH  prove  the  trntli  of  this 
itatenient  Ix^youd  the  possibility  of  its  deniab 
Respecting   the  reiafiauishifi  of  rhuren  tti  attomofiea  of  iht'    visual 
\ppfirntH9  1  would  luake  the  following  suggestions: — 
(I  J  Choreic  subjects  bekmg  to  one  uf  two  classes:  (a)  Tliose  who 
rud  to  get  well  untie r  almost  any  treatment  or  even  without  treatment, 
and  {h)  those  who  fail  to  get  relief  frc^m  any  meilicimd  aid.     The  latter 
pnd  to  run  a  clironic  course,  usually  one  of  uufavorable  |»rogression. 

{'1)  The  chronic   fr>rm   of  chorea   is   ttnc  of   Uie    nuist    serinus  and 
bopelesft  of  nervouH  mnladies.     It  is  not   iufre^piently  a««ocude<l   with 
pilep^y  i*r  with  mental  im[>airmet»t. 

(3)  Both  forms  of  chorea  arc  based,  as  a  rule,  n\nm  a  Wi-ll-marked 
beuropathic  or  tula^rcnlar  pretlii^position- 

(4)  The  pathokjgy  of  chorea  is  not  known.    No  one  has  ever  proved 
tiAt  it  was  a  "■  ccuistitutioiial  disease/^  in  the  seusi'  thnt  n\\  organic  tesitjn 

AS  essential  to  its  development. 

Now\  the  remarkable  case  which  I  reiiort  liclonged/without  ♦piestitui, 

the  class  which    I    think   is    generally   regarded    by  neurologists   as 

incurable,  and  as  offering  Imt  little  hope  of  marked  impruvenn^nt  under 

any  form  of  medication.    In  this  girl,  at  k^ast,  all  such  attempts  at  relief 

had  proved  of  no  benc^tit.     The  convnlsive  movements  had  persisted   for 

iver  thirty  years,  and  the  comlition  of  tl»c  [latient  has  steadily  grown 

rorse  in  spite  of  the  best  medical  care.     She   Imd   probrddy  had  a   few 

[>ileptic  seizures  In  girlhood,  but  her  mind  had  renuiined  nnimttaired. 

When  T^r.  (i.  T.  Stevens  read  his  paper  on  the  rclationstiip  between 
efnictive  errors  and  chorea  in  lST*i,  he  advanced  views  that  were  new 
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to  tlit^  [iroressioiL  Witliin  fi  veur,  a  pupt^r  on  liu?  ^suue  8iil^«ct  ^ 
puhlistied  by  aiiotht»i%*  in  wliick  the  viuw  of  I>r.  Stt»v*'U**,  tlmt  !iyfw>ro(Mi| 
constittitetl  jin  iniportunt  t'leint^tit  in  must  easB8  uf  chorda,  wan  very 
strongly  eombtiteil  Thu  latter  pii[M^r  hit**  been  qnite  oxU*U8ively  qnuldl. 
It  may  not  be  ina[Jpropriute  tV»r  me,  therefore,  to  enrefiilly  aiiafyxc  the  j 
pjiper  referreil  to  in  tlii.s  eonnection,  as  I  feel  that  the  curictusionfi  utttit J 
eritical  reviewer  are  niisleiMiiiig.  and  certainly  not  in  aceoni  witli  niyl 
own  fji»j^er  vat  ions. 

Tins  observer  drew  his  c^iKlusiuu!^  from  an  exnmiiialicin  uf  tbtrl  v-<»n«  | 
canes  of  chorea,  mont  i^f  whit-h,  if  not  all,  were  tiiketi  from  (tt»|HMiH»riM. 
It  18  safe  to  infer,  therefore,  tliat   the  paiierjts   were  not   well  e<luciiletLJ 
They   may   nr»t   have  even    knowrj   their   letters  sutliciently   well  l<»  '*| 
regarded  an  aee urate  in  reading  tent-type, 

[n   the  seetjnd   phu-e,   the   a^es  of  tlie   thirty-one  put  lent h  ru|»<iruii 
show  that  twenty-two  were  lesH  than  twelve  years  of  nge.     Four  were*i<  ' 
years  of  age,  and  one  was  only  three  and  a  half;  one  wa«  jwvt'n,  llim? 
were  eight,  three  were  nine,  ftinr  were  ten,  and  six  were  eleven  yeartoW- 
The  rpiention  Uiiturally  arises  whether  (at  these  ages)  the  tent^  of  vWa*^  i 
usnally  made  by  the  aid  of  tewt-ty pes,  when  the   patient  In  well  MwWJ 
atropine,  are  reliable  in  children  that  are  presiunably  ignorant 

in  the  tliird  place,  ni'venteen  ont  of  the  thirty-one  pntieatH  wm*  ' 
found  to  be  emmetropic  in  one  eve  or  both  when  atropine  was  tiwwl  h}*  \ 
this  «>bserver.  Hds  in  certainly  a  very  remarkable  fact,  as  it  I*  ■  | 
proportion  wliieh  is  <'ontrndii-t<'d  by  statistics  j^athered  by  pqiuiHy 
com  fief  ent  *d>Her\iMs  from  tln^  examination  of  chUdren's  eye«  uih1«tJ 
atropine.f 

In  the  fourth  place,  the  (H'ft'entaire  of  hyperopia  and  hyfuroj'*'* I 
astigmatism  combineil  rimsiitntes,  according  In  this  oliserver*  aUait  ^^| 
per  cent,  of  the  totid  jiiimln'r.  Xo  niyopia  or  myopic  astigmatij^in  ***] 
detected  iu  any  of  the  thirty-one  cases.  The  latter  fact  Is  ri»inHrluiNPt  j 
and  seems  to  east  further dotdit  upon  the  cases  reported  as**  emmetrr)f>»'' 

Again,  nimleen  af  the  thirty-one  patients  are  reporteij  as  luivinf 
had  '*  insiillieicney  of  the  iutirui/*  Now,  1  have  examined  witliin  *'»•* 
last  three  years  the  eyes  of  a  very  larire  nnmbiT  of  patienls  who  *^*^ 
alliieted  with  various  nervous  disorders  and  1  have  given  sfH-^i^' 
attention  to  the  state  of  the  ey*?-musoles  det4H't4*d  by  appropriate  l***i* ^" 
these  cases.     [  have  fruind  the  cf/rnlition  of  "  rnsuffleicncy  of  the  inirrnl 

♦  Dr.  C.  8.  Bulb  J^''^'  Jit>cord,  June,  |H77. 

f  Cohn  »tiowa  tliat,  InSlKl  cyts  tiiiflvr  atmpimv,  no  caw?  of  Hb^cihiii*  f  mmt'lrop^ ''* 
detected,  HaiiHca  fouml  bat  20  emnictmpic  eyi*s  in  liliu,  and  Dtirr  hut  rw  la  414.  ^ 
Randall  ut^l***,  In  lil«  arilrlc  on  **Tho  R<>fnirtian  of  tht*  Huin»n  Eyc»  s  Crttlml  ^liadf  "f 
the  ExamiTiatioiia  uf  the  Refmetlon,  en|ief"(idly  ftmcjjjg'  SchociUOiitdrea  "  (Am.  /»•*"•  *»/*** 
Jfea.  ^i.,  July  JHS,*,) ,  ilittt  only  7  ^  |>er  cent,  of  18:14  eyt»  of  fntauts  au%1  *rliooUWWt<« 
wire  found  to  Im  euimftropie. 
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\w  ft  comjMirntm4y   rave  one  when  Uniffe^s  test  wn«  empli>yc'cl   with 

be  test-ohJ4H't  ( [in-lV^rHbly  a  cmHlle-tltuiie),  at  twenty  feet  from  the  eve. 

It  is  reasonahle  to  inter,  therefore,  that  tbe  tt*»tH  maxle  by  this  observer 

were  such  as  to  require  aecomni*»<ln;tivc  i*Jforts  (probably  the  liiie-anfWIot 

St  at  fourlet^n  iiifb4»s).     Siieh  te?^ts»  if  made  under  atro|>inf ,  are  eer- 

linly  oj^ien  to  criticism  and  imjbablf  correction.    Even  if  nut  made  under 

tropine,  this  form  of  test  is  only  of  value  in  connection  with  the  other. 

The  eritieul  reviewer  mentions  a  **ertain  •'  Mrirtin  fnniily  •'  as  a  prt»of 

hit^  mind  that  a  "  neurotic,  taint "  exists  in  eliorejc  subjects.    Now,  the 

[>ur  choreics  of  this  family  were  alt  hyperopic,  while  five  wlio  were  not 

liad   no  chorea.     This  fact  wonhl  seem  to  conlirm   Dr.  Stevens'  view. 

lo  ohi'  dispntes  the  fact  that  a  "  iieurutic  predisposition  **  is  present  in 

Host  choreic  subjects;  but  the  view  that  eye*#lefeet  tends  to  crejUc  this 

isnden«*y  seems  to  i)e  less  crenenilly  acf^epted. 

Finally*  the  paper  here  ref^-rrcd  to  notes  a  failure  to  relieve  the 
^Bfaorea  by  the  ni^e  of  glasses,  in  a  lew  eases  where  the  patients  were  alile 
^■D  purchase  them,  [f  other  serious  defects  existed  besides  the  hyperopia 
H[to  the  extent  shown  in  the  examinations  repcjrted  by  this  observer), 
H^is  is  not  to  be  wondered  at.  Hyperopic  glasses  will  not  relieve 
■•*'  inautticiency  of  the  intemi  "  (frequently  noted  by  this  observer  in  his 
choreic  snbjeetft);  and   the  latter  is  certainly  a  welUaccei^ted  cjiuse  of 

r^rtex  disturbance  wdien  it  exists,  as  well  as   the  latent   hyperopia   that 
as  alone  corrected. 
In  preparing  this  secti<ni,  1  have  looked  carefully  over  the  records 
of  all  cases  of  chorea  which  1   have  personally  tested   for  anomalies  of 
tbe    visual    apparatus.     I    htne  not   found   a  single    case  where   either 
'  manifest  or  **  hitent  "  hvpero[iia  did  not  exist.     I  do  not  mean  to  assert 
this    statement    |>r*>ves   anythiniT — but    it  certainly  seems  a  very 
i^e  coincidence,  if  snch  it  is, 

Respectinif  the  '*  neurotic  taint "  to  whic!i  this  reviewer  attributtJS 
tie  oriffin  of  ehor«%n,  [  would  resfiectrully  refer  my  hearers  to  a  stn<ly  of 
rtliJH  question  and  its  depemlency  upon  anomalies  of  the  visual  fipparatns 
in  a  paper  previously   quoted   frtjnu*   and   also  to  tables  of  a  similar 

» purport  puliHslu'iI  (since  that  article  'was  read  at  the  Intenuitional 
Medical  Cont:reM!s)  by  (h  T.  Stevens,  in  his  work  an  ''  Functional  Nervous 
Diseases."  f 

Every  patient  whom  yrui  i-xaniine  far  defective  equilibrium  in   the 
^©-muscles  instinctively  strives  (not  by  mere  volition)  to  get  binocular 
risionf  under  the  nearest  approach  to  physinlogicsd  cdoditions  of  which 
he  is  capable. 

We  are  forced  to  admit,  therefore,  that   what   w**    rietcct    in    any 
itient  and  record  as  an  error  is  in  reality  only  what  the  paiicjit  cannot 

•  Med,  RegitUfy  Xcivi-iuber  \\\  1877.     f  D,  Applt-roti  <fc  Co,,  N.  Y..  1887. 
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concealj  not  necessarily  all  the  defect  in  the  muscles  that  actually 
exists. 

Because  a  patient  can  momentarily  |)errorm  a  feat  of  eye-balance 
which  approaches  the  normal  state,  by  the  aid  of  his  reserve  power, 
it  is  by  no  means  proved  that  the  eyes  are  habitually  in  equilibrium. 
An  over-taxed  muscle  may,  and  often  does,  become  preternaturally 
shortened  or  ''  contractured,"  so  long  as  its  utmost  exertions  are  habitu- 
ally demanded.  Why,  then,  may  this  condition  not  exist  in  the  eve- 
muscles,  when  the  antagonistic  forces  are  unequally  balanced  'f  If  it  may 
do  so,  does  this  view  not  tend  to  shed  some  light  upon  the  fact  that 
patients  often  show  a  higher  degree  of  *'  insufficiency  "  after  a  tolerably 
free  division  of  the  stronger  tendon  than  before  the  opemtion  ?  May 
not  a  contractured  muscle  relax  when  relieved  of  the  irritation  caused  l)y 
the  over-taxed  condition  of  that  muscle?  Ma}'  not  the  development  of 
'*  latent  "  insufficiency  be  attributed  (in  part  at  least)  to  the  relaxation 
of  a  muscle  in  the  orbit,  which  has  been  thrown  into  a  state  of  abnormal 
spasm  by  its  ettbrts  to  overcome  an  antagonistic  force  disproportionate 
to  its  inherent  strength?  1  propound  these  <iuestions  because  many 
facts  have  been  observed  by  me  after  partial  tenotomies  U})on  theeY^ 
muscles,  which  seem  to  me  to  add  conlirmatory  evidence  in  support  of 
this  view.  If  there  exists  in  any  case  a  tendency  on  the  part  of  the  visual 
axes  to  deviate  from  their  normal  condition  of  parallelism  when  the  eyes 
are  directed  at  tin  object  twenty  feet  or  more  from  the  eye,  may  it  not 
indicate  that  an  inherent  defect  (probably  congenital)  exists  in  tlio 
weaker  muscles,  either  in  respect  to  their  actual  development  or  their 
contractile  power?  If  this  view  is  admitted,  why  may  not  such  a 
muscle,  by  endeavoring  to  antagonize  a  stronger  muscle,  become  con- 
tractured in  consequence  of  the  development  of  the  state  of  excessive 
nervous  irritability  if 

Clinically,  as  1  have  renitirked  before,  we  are  force(|  to  recoirnizo  two 
classes  of  choreic  [)atients, — those  who  get  well  within  a  short  time 
(usually  in  less  than  four  months)  by  the  aid  of  tonics,  good  food,  etc.. and 
possil)ly  without  any  medication  ;  and  those  of  a  chronic  tvpe.  in  whom 
the  choreic  inani  Testations  persist  in  spite  of  every  form  of  medication. 

There  is  no  nervous  disease  known  which  has  ai)parently  been  cun'<l 
by  so  many  diU'eri'Ut  .and  often  antagonistic  lines  of  treatment.  S<>n)e 
get  well  under  iron,  some  under  ars(»nic.  some  by  the  aid  of  good  diet  and 
good  air.  All  the  remedies  which  have  been  extolh'd  as  curative  .aiicnt> 
would,  if  compiled,  exceed  even  those  suggested  for  the  relief  of  epilep\v; 
the  ditference  betwtu'n  the  two  diseases  being  that  one  generally  irets 
well  and  the  other  seldom  if  ever  does,  no  matter  what  drug  is  used. 

Xow%  it  may  pertinently  be  said  in  this  connection  that  the  cure  of 
a  tyj)ical  chronic  case  of  chorea  without  the  use  of  drugs  is  a  fact  worthy 
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of  recurti.     If  it  can  U?  shown  that  correctitni  tifa  relnietive  error  in  tbc 

e,  or  the  relief  of  an  existing  **  insufficit'iicy  '■  of  some  eye-muscle  by 

^rtial  teuotfiwiy,  has  i'ured    uiust   oiHtiuute   cases   of  chronic  chorea 

where  niefliciition   and  ail  other  liiiei*i  nf  trentmum  have  ]>roved  of  Jiu 

neflt.  the  value  of  the  method  must  hr  recognized. 

1   have  neen  chureie  symptoms  disappear  in  i^everal   insltnices  within 
week  or  two  when  an  existing  hytwmpia  has  bei'U  relieved  Ity  convex 
jji^stes,  with   the  fnune«  well   fitted  to  the  child,  su  that  cJich  ]mpil   i.s 
pfwjsite  the  centre  of  the  glass.     It  m  not  enough  to  tie  a  pair  of  glassej* 
ith  fnune«  made  for  an  adult  onto  a  childV  hen<l,  and  ex^H^'t  tlxat  cum- 
rt  to  tile  child  wil!    ibllow  ^nvli  a    protvdnre.     Neither   is  it  right   to 
pect  that  ghiBses  are  all  that  is  demamie<K  when  a  child  has  eaophoria, 
ophoriu,  or   hyperphoria,  iu  addition    to  n   hyperopia    or   hyperopic 
tigmatism  or  refractiv**  errors  of  the  niyopir  tyjM-.     The  case  rejjorleil 
I  p«ige  499  w.'is  one  of  the  worst  that  I  have  ever  encountt'ied,  and   yi-t 
practical  recoTery  ensued  when  the  muscles  of  the  eye  were  properly 
Ijusted.     The  photojTmphs  of  some  ciusch  of  t-hrcjuic  cliorca   puhlished 
iv  Dr.  Stevens  ilhistrute   more  forcibly  thfiu  wortls    tlit*   residts  of  surh 
atfuent  when  skillfully  em[doyed. 
Finally*  certain  j»reeantion.s  are  to  lie  exercised  in  refennr*'  tii  the 
child    by    its    jmrentH   and    associato^,       Stu<l\    shoidd    be    interdicU*d, 
only  of  good  food  and  fresh  air  should  be  provided,  and  encouragement 
and  praise  nlumld  Inl-  freely  bestowiMl  as  aids  tt^  Lhi*  child   in  its  attempts 
tu  conqUiT  tiie  choreic  habit, 

t  Anything  which  distui bs  antl  annoys  the  p^itienr  does  harm, — huidi, 
r  exam[»h\  as  mimicry,  coidincnn-nt  to  the  house^  deprivation  from 
asonabh'  pleasures,  et**. 

Arsenic  is  a  vidiudiir  renuMly,  in  a  large  proportion  of  eases. 
Fowler's  *»olutiou  may  be  given  to  a  child  after  eating,  beginning  with 
dostes  of  three  dropn  three  times  n  day,  and  gradually  increasing  the 
jimount  by  the  additimi  of  one  droji  each  day  until  tiie  |iatient  takes  ten 
drops  utter  ea<di  meal,  provided  that  miusea.  cedi^ma  of  tin-  eyelids,  or 
cptber  toxical  effecte  of  the  drug  do  not  appear.  1  tlo  not  believe  that 
arsenic  should  ever  W*  pushed  to  the  poisoniirg  pointy  iu  spitf  of  views 
Bdvance<l  to  the  eontniry.  Iron,  cod-liver  oib  mid  (|uiiiiiji-  nuiy  be 
inn|tloy(*d  in  a  combination  with  the  arsenic,  if  the  concbtion  of  the 
pntient  is  ameniic.  or  if  good  r*'sul(s  do  not  follow  the  ii**e  of  arsenic 
alouf*. 

Thejudieifuis  use  of  cliloi*id.  combined  with  fligitalis,  may  be  of 
grt*at  benetit  in  cases  where  persistent  insonmiji  exists. 

leebags  or  ether  sjiray  to  the  spine,  static  electricity  admitiistered 
by  the  insufation  or  s|)ark  methods,  and  general  galvanization  are  worthy 
of  atrial  in  refractorv  case*. 


tm 
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A  IV*w  muutli!^  a<^(»,  I  was  n>ko<l  [*\  Dr.  8ti'%*eii8  ta  meet  a  jmllent 
tilt  11  under  bis  eiirc,  wlumi^  s^lllSfM^llt'Ut  Recovery  |M3«8fHaes  grent  clinieil 
Interest  in  tliij*  connei'tioii.  1  ji^ive  the  details  of  IIiih  nise  as  tiie  pitii^nt 
stated  tile  111  to  me  at  our  lirst  meetiuLT : — 

^[r.  (' .  ntiniHl^r  oftlii:*  gu»<|tel.  MothiT  ilivd  of  |»htKiiui<.  No  nervous  tUvMtvM 
Q%mM  ftfiitjii^  his  direct  ttnt-'fsiorft.  or  ih  rt-nuHe  hrudflnwuniiBj  family. 

AIkiuI  iw<*lv«  yc^ai-i*  h»^lor«*  tbm  iuUirvi<fW,  his  !'jiiuiiy  fijuj  noiictrd  (re^u«iit  (w«ii 
contortions  whieli  h*^  w.m^  unable  to  coiiUol.  A  tri|r  to  Euro ^»6t  and  pambbbor^tM^ 
(iwtnct  whi«re  hfi  Fpntw  hi'»Ht  (kthiH  iiiiie  in  h  mrrift^M  hikI  wroie  but  httln  in  huiHoiiT. 
prevoiuod  its*  i  nc!  rearer?  tor  81  In  Jut  four  yiyirH.  lie  thtii  htcmnti  ihe  pastor  of  a  churrh  unil 
b6)^u  aclivit  labtir  in  Ui«HiMdy,  Tbe  fnunal  i«mu>ri!ODH  j^m'W  raj*tdly  mmci  aggnnxi/^iiu 
churt^t^r  Every  featun?  would  Iw^rome  b<tiTibly  diMtMti**d;  Lbo  ©yes  wooid  chv  tk 
forehtiivl  bocouirt  terribly  wriiikled.  and  the  nopr  and  montti  wotdd  afi»mnd  »Uiti»l<» 
whifb  no  Olio  I'otdd  |M>88ibly  imiint**  by  volition,  and  wbirh  It  is  difliciiit  to  dascnli*  Tl* 
hniir  ul'  r^tirmg  wjh  partiiiilarly  dreiwi^d,  bornufce  tbt^  fu^  lal  spaetnA  wuld  becomt  Um^ 
}>erHJs(tint  aini  fl«vfir«  a.^  Hrmn  ;i^  diu  «fy»*>«»  w^^rt?  i-jofli^d  and  a  nu-inntHtnt  jwfxitut*  w»* 
awiUijiiMr  Tiie  fai^ml  t  ontortioiirt  w*H'  always  b^*uit  eevt^r©  in  iJio  inorniiig,  and  grew  nwft 
Beveri?  an  (hft  day  proKrns«BCHl,      No  tiutdu-inali  Lri'utTiniit  hud  eVt^r  U'liKfit^HJ  thi!»  |t*ti4*nl 

An  examinntioii    (*howc;d  hyperopia  of  a  high  degree,  t'wophoria  of  ♦i*  and  liyi«r» 
phnria  of  right  eye  of  3",     lie  had  l»fiHn  Ytf^Anng  prtsttts  nuth  the  Im^  tnu»iin(  ai  iltf  J 
fltiggeiftion  of  an  o^'tiliKt, 

A    parlttd    Uiiotoniy  wa*»   tiii*t  ppffomied    to  onrroct   the  hypirpuMna,     Tht  ficMli 
SYmm^eriUfti  within  an  hour ,  and    no  «</«  ufcfmrra  tifUJi  oh»ervrd  for  tti»  mhrnhf^ 

On  th»»  rliird  day  a  vt*rv  flight  tTiritching  about  thft  mouth  devolojwMl  h  \^»x^ 
tenotomy  of  tIik*  int<jmal  rcrfw^  of  ihn  Uft  fv^i  waa  tbcMj  pfirformod.  This  coinjil«t^f 
i'aTT**Hjet]  tliH  esophona 

?>tib^qunnt  to  tb<!  serrttid  Operation,  iho  patient  had  few,  if  any,  chornK  mr»v*ini»nti' 
H»^  slaked  t4i  me  thai'imle:*^  t  xrited  hii*  faxe  rem»in<-d  absolnt«ly  qtnet"  and  Uiax  frrtlit 
Krftt  time  "  he  had  that  day  bo*m  able  to  ati4-»d  a  mefcting  of  mrnisi^m  and  look  iIimh™ 
tb«  fac«  without  farial  t^paAmft  whilo  diMnift^itig  rhurvh  matters', "  During  hi*  r^t'ittl  <*f  !>**  | 
various  symptinuB,  ft«  .,  to  mn.  hm  fiM:*  only  showed  on©  vfry  sligjitr^nvulsiva  ninvrniwn'^ 
Thus,  in  b-x*  tbun  nut-  week,  were  dio  conviilsiv©  Hpa<*mp  of  hiB  fat'o  alme^ii^l  iV)m|»l''l'l^ 
arri?»t«i  by  itvrreiamg  a  ljy|H*ropta  and  I  wo  mui*'ular  dofertji  aiwociatwd  willi  Ui«  (iy» 

Sucth  a  case  is  rarelv  eueoinUeivil  The  imtient  wan  an  adult.  Tl»* 
dtiratioii  hnd  exct^eded  twelve  yi'iu'K.  T lie  s(>asm(Hlie  nit ivetnent*  were 
terribly  si-vere,  All  niedierttinn  Imd  failed  even  to  ameliorate  ibem* 
Thev  lieenrtte  si  really  a^oruviiteil  us  soon  as  tlie  patient  was  cofn[n*il^^  I 
to  use  Ins  eyes  in  study  or  writinsr,  lie  <'cndd  nut  even  **  look  out  o^*  I 
ear  window  **  without  l»einir  tlirnwn  into  a  most  distr€*S8in^  state*;  y*^"** 
in  spite  of  all  thei*e  nnfavorfdile  laets,  he  was  apparently  perfiM'tlr  w^' 
wlien  I  last  eon  versed  with  him. 
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A   riirni  «»r  rmietioual  disiiir!»aiir(^  of  the  brain,  spinal  oord,  orl 
synipathetii*  nervous  system,   in   whii-h  the    [patient  crivcH  e%itlenec  ^*  " 
**  an   abrNirmnl    suseeptilulity  U*   external    iriipresHions.  :ind   a   d«'ficiewt 
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:m 


irer  of  tbe  will  to  restmin  its  manifestations/'  in  gtMUTidh  tunned 
j^Bteria.'^ 

It  is  eneoiinti*rt»c|  fluefiy  in  woniun.  In  the  nnik*.  cases  are  some- 
fit  rare.*  The  allieil  conditicins  kiiuwn  :is  **  eattiiepHV  ''  mid  **  liystero- 
lepsy  *'  will  Iny  discnssetl  also  nnd«*r  this  liead. 

Eti0togy.— A  very  inrgv  propcntion  <jf  eases  of  this  type  develop 
inptonis  of  nervous  demutrement  at  the  aiie  of  iniWrty  (tweltlh  to 
tntieth  year).  Uirls  rejired  in  lu\nrv  and  idlene^^ss,  espeeiidly  in  cities 
lere  excitement  jind  dissipation  are  eiiltivated,  sntfer  more  than  thoi^e 
eci  have  to  liilmr  and  those  who  enjoy  eonntry  life.  Cases  of  >fenuirie 
Bteria  an*  MJinetinies  eiironntered  in  ehiidn^n  iin<1er  twelve  years  of 
L  It  18  very  iitH-oniniuu  for  liy^^teria  to  rlevel«>[>  iifter  the  age 
forty. 

Ptii/chicnl  in  fine  net' fi  freiiiieiitly  siu'in  to  cxeite  tliis  eondition, 
tecially  when  the  patient  is  pre^lisposcd  to   hysteria.     Among  such 

ueiioes,  fear,  jealousy,  love,  disappointment,  nnxiety,  care,  remorBe, 

„  are  more  liable  U*  ean?^e  byi^teria  tlian  pleasiiral>le  emotiiujs  or  states 

mind. 

The  »e^,ttml  orgamt  are  liahie  to  l»e  fonnil  deranged  in  miniy  hysterical 
DjlIcs*  Displacements  of  the  wnmli,  nlet^nition  of  the  eervix,  diseases 
,ihe  Qvarieii  nr  vagina,  seanty  menstruation,  or  irreguhirity  of  the 
riods^  leiicorrhtea,  excessive  irritability  oC  the  vnlva  or  clitoris,  etc., 
iy  be  often  detected  on  examinsition,  Self-f^dhaion,  or  the  frecpient 
jurrence  of  erotic  tl reams,  in  females  is  not  nncomtiKmly  met  with  in 
Bterical  subjects, 

Herediiy  plays  an  inifiortant  nVi'  in  hysteria.  A  phthisical  pre- 
i|>08ition  is  extremely  common.  Again,  hysteria  may  be  directly 
ttismitted,  or  it  nnvy  .alternate  with  epilepsy,  insanity,  sick-beadaehes, 
sralgias,  chorea,  and  allied  conditions. 

In  this  connection. my  remarks  conciToing  eye-<lefects  and  innscidar 
tntficiencies  in  the  or  lot  when  discussing  ejnlei>sy  nnd  chorea  mi^ht  be 
K'ated  here.  Hysterical  subjects  nre  almost  inv^niably  thus  iitfecieil, 
I  an  examination  cd'  the  eyes  aivd  the  eye-muscles  will  generally 
hI  liglit  upon  this  disease,  as  welt  as  upon  its  allied  diseases.  The 
n!i*r  is  referred  to  the  introductory  psiges  of  this  section,  and  to  the 

ws  advanced  respecting  the  causes  of  ejirlepsy  and  chorea. 
Finally,  im  if  at  ion   has  bcMni   known   to  cansc^  hysterical  attacks  in 

ools  and  ciin vents.     In  such  cnscs  the  attliete«l  probably  suffered  from 

}  or  several  of  the  predisposing  causes  mentioned,  the  attacks  being 
^lalty  develo|w*d  by  the  mental  impression  made  by  witnessitig  an 
inck  in  another, 

*  AecordinfC  t«»  Bri|ftie»t  about  II Oy  lualeg  were  nttiw»ked  In  nhie  hyndretl  autl  flfly 
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almost  invariably  made  b}-  the  exclusion  of  more  serious  conditions 
which  the  8ymptoms  exhibited  by  the  patient  might  lead  a  physician  to 
strongly  suspect.  The  best  diagnosticians  are  sometimes  misled  by 
hysterical  sulyects. 

Diagnosis. — To  the  practiced  eye,  there  are  certain  symptoms  in 
almost  every  case  of  hysteria  which  materially  aid  in  making  a  diagnosis; 
although  it  is  difficult  to  state  in  a  general  way  exactly  what  the  particu- 
lar points  in  a  given  case  may  be.  Certain  hints  ma}'  l>e  given,  however, 
in  this  connection  with  advantage  to  the  reader. 

In  the  lirst  place,  the  histort/  of  the  case  may  aid  you.  If  the 
patient  has  from  childhood  been  very  impressionable ;  if  she  has  been 
subject  to  periods  of  unnatural  excitement;  if  the  existence  of  similar 
conditions  in  the  family  can  be  traced ;  if  epilepsy,  insanity,  chorea, 
neurasthenia,  severe  and  recurrent  headaches,  or  neuralgias  have  ex- 
isted in  her  relatives ;  if  aniesthesia,  liyperaesthesia,  painful  point'^.  or 
a  sense  of  compression  in  the  region  of  the  epigastrium  persist  after  the 
suspected  hysterical  paroxysm  has  passed  away,  and  if  transient  |«r- 
alyses  have  ni)peared  at  any  time,  the  diagnosis  of  hysteria  is  more  than 
proba'ble. 

Ag:iin.  whenever  the  paroxysm  assumes  the  convulsive  type,  the 
irregular  character  of  tiie  lit,  the  length  of  its  duration,  the  occurrence  of 
hiccough  or  of  hinghinu  or  weeping  after  the  convulsions  have  subsided, 
the  fact  that  the  convulsions  seldom  occur  at  night  or  when  remove<i 
from  the  possibility  of  syin|)athetic  uttention,  and  the  passage  of  larire 
(luantities  of  p.-ilc.  clcnr  mine,  deficient  in  salt-i.  point  to  hysteria  <'r 
hyst('ro-epiU'p<y.  Kiicriifiic  pressure  u})on  the  ovaries  may  also  iiumIiI.^ 
li\:>tei-ical  convulsive  ^riziiivs.  while  in  epilepsy  this  test  is  negativf  in 
its  results  (Charcot).  Il*  ilic  larynx  or  ])liarynx  is  anaesthetic,  so  that 
coiiuliinir  or  vomiting  cannot  be  in<luced  l»y  introducing  the  liuiU'r '"" 
a  [M-ohanu  after  the  attack,  hysteria  is  almost  positively  indicaU*"!. 

The  so-called  "  f/iohus  /ii/s/cn'rtts.'^  the  sensation  of  a  ball  in  th<' 
throat,  the  absence  of  any  ap}>reciable  rise  in  temperature  (when  tak<*'> 
ill  the  rectuiii).  and  the  absence  of  albumen  or  casts  in  the  urine  |H)i>'^ 
rather  to  liy>liTical  attacks  than  to  true  epilepsy,  urannic  convulsio"^' 
or  ori:aiiic  lc»iou>s  .>|"  the  nerve-centres. 

llij.<ti'rnnl  j,fi  ,■(/ 1  t/s('.<  may  generally  be  distinguished  from  the  |>i»r:»l- 
\>es  of  cerehral  or  spinnl  legions  ]>y  the  g.iit  (page  Kl.o),  the  hist«>n  «•' 
its  onset,  the  ahsciice  of  tremor,  the  testing  of  the  reth'Xes  (paire  !'*'• 
the  results  ofeU'ctrical  test<  (page  P.U).  and  the  history  of  the  case. 

The  diagnosis  from  frisun/s  or  fn/r  /chinus  is  easily  made  bv  t*'*' 
alienee  of  a  history  of  some  injury  receivecl,  t he  method  of  extension  "^ 
the  convulsions,  the  facial  expression,  tlu'  attitudes  assumed,  and  th^ 
tyi)ical  relaxation  and  termination  of  attacks  of  tetanus. 
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The  diagnostic  table  given  on  pti^c*  498  will  aid  the  reader  in  inrikiji|^ 
fliscriniinatiiin  between  hysteria  anrl  otlier  disea-ses  whieb  it  muy 
e\y  resemliJi\  As  Hjuumouil  xi^ry  uptly  remarks,  •w^ureful  watebiiiL-, 
h  iUonmgh  skepticism .  will  eitlier  re»iilt  in  deteetiun,  or  in  the 
ItfUt'^  delVai  fro  til  sheer  wenriueNs/' 
Let  us  now  pa-ss  to  the  eonsideratifni  of  liystero-cpilepsy,  esitidepsy, 
ecstasy,  which  l)elont|^  to  the  Jiy^teri(*al  tyjje  of  jiervouis  atfeelions, 
prognosis  and  treatment  of  the^e  conditions  will  be  CM>nsidered  later. 

HTSTERO-EPIIjEPSY. 
This  conditinn   ih  charaeterized   by   peculiar  cumbinstions  of  the 
iptoms  of  hysteria  antl  epilepsy. 


-HTSTE«o-HFii.Bi^y.     I  From  a  ptkOtograph-    Cv-seof  C  K.  Mill*,) 

These  attacks  are  usually  preceded  by  some  of  the  prodromal  mani- 
sitions  of  hysteria. 

The  various  manifestations  of  this  form  of  nttfiek  have  been  elassified 
Richer  into  four  distinct  periods,  as  follow  : — 

(1)  The  epileptoid  period. 

(2)  The  period  characterizeil  by  contortions. 

(3)  The  period  of  emotional  attitudes. 

( 4 )  The  pe ri od  o f  tl e  1  i  r i  mn » 
The  syraptoras  of  each  of  these  states  may  be  arranj^ed  in  a  tabular 

Srm,  whicli  admits  of  a  contrasting  of  the  chief  peculiarities  of  each  by 
lie  reader. 


\ 
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SYMPTOMS  OP  THE  FOUR  PERIODS  OP  HYSTBRO-] 

•'  Tremor. 
'  1.  Premonitory  symptoms J  !^P!^ 


The  PiRBT  orEpxlbp- 
TOTD  Period. 


2.  CoDTolsion,  oliaracteriied  by.. 


Rapid  wtDUnc  of  flM 
Rapid  iMplnAMM. 

PupUadflated. 
Pace  pala  at  flnk  i 

gested  later. 
_iogaof  oi ^ 

Slow    h&L . 

twlatliiKof  1 
Distortloaofthel 


«.  Stage  of  secomlarv  rfgiditv  (lAtient  lies  in  a  Used  attftiide). 
4.  Stage  of  clonic  ctrnvulslon 


Partial }  5^*?5t 
™~  iGonlliiedtoc 


.  5.  Stage  of  recovery. 


The  Second  or  Con- 
tortion Period. 


JON-f 
D.        \ 


In  this  stage  the  following  s>mptoniB 
exist  ana  the  movements  are  very  • 
forcibly  made 


.  J  Ftothing  at  moatlL 


EiZtfeme  opisthoCoiioa. 

Pfennig  ihrielu. 

FordUe  and  rapid  muftae*^ 
of  the  limba  (nananr' 
flezkm  and  eztenirioa). 

Striking  of  the  body. 

Tear^of  the  clothta« 
thehair. 

Face  not  tusld. 

No  foaming  at  the 
.  Duratioii.  o  to  10  — 


Fig   122.— Another  ArrrrimK  op  same  cask. 


TnKTiiiRD  OK  Period 

OF     Ha  LI.rCI  NATIONS. 


Thk  Fourth  or 
Period  op  Dklirium. 


'  Abolition  of  p^oneral  sensibility  to  touch,  pain,  or  temperature  mmi 

Oxi8t8. 

The  Hpecial  senses  may  be  in  abej'ance. 

Various  forms  of  hallucination  exist. 

The  {Kitient  may  answer  questions  unconsciously. 

Various  expressions  are  uttered  and  certain  gesture*  are  nuule  y^Y^ 

indicate  the  form  of  hallucination  that  exists  (usuallv  thac: 

sijjht). 
Eyes  still  anapsthctic. 
.  Pupils  may  be  contracted  or  dilated. 

The  patient  fn^dually  passes  into  this  stage. 

rupils  may  be  dil:ite<l. 

The  patient  wanders,  laughs,  weeps,  or  showv  mental  excitemenC^ 

other  ways. 
The  p:iticnt  frequently  losses  large  quantities  of  urine. 
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The  8e(*ontl  and  third  periods  described  are  of  especial  interest.  The 
5itr>rtions  oliservi^d  in  the  second  *^tH«re  nre  often  horrible  to  witness. 
le  urnis  ami  la^^  ni,*iy  bt*  ph\ced  in  Ihr  most  revolting  of  attitudes. 


f'lo  12JI— Tmiku  At-i nun b  oif  <iA»K  case. 

In  the  third  sta^je,  the  expressions  of  the  put  lent  often  indicate  the 

test  alarm.      HalUicinations   o(  sight    are   Tery   common   and   the 

ientii   see   horrible   sights.     To   quote   from    Eanimond,  they  *'  hurl 

4*ctiveH  at  injacrinarv  persons, — Scoundrels  I  robbers!  brigands!    Fire, 

1    Oh,  the  do^ft,  tliej  lute  me!'* 

Sometimes  it  becomes  necessary  to  feed  these  subjects  through  a 
*  and  to  draw  the  urine  at  retrular  intervals;  lK?f'.iuse  the  |)hurynx 
I  Uie  bladxler  are  oeeasiunaily  paiaiyxeil  atYer  the  attack. 


L — CVmviUJMON  ri|r  HvsTK«o-Ei»it.EPsv.    ((Froni  a  photograph.    Cws<  of  C.  K.  MllK> 

_    During  the  intervals  which  elapse  between  these  attacks  of  hjstero- 

*^^vpHy,  many  of  the  symptoms  enumerated  as  hysterical  develop;  such, 

exsimple,  as  paralysis,  anaesthesia,  hypertestliesia,  and  diminution  of 


a|)ecial  sensei*. 


Xi 


514  LECTURES  ON  NEBVOUB  DISEASES. 


GATALEPST. 

Catalepsy  can  be  classed  as  a  condition  closely  allied  to  hyiterii. 
It  is  a  functional  neurosis,  with  no  recognized  pathology.  It  is  char- 
acterized by  attacks  of  partial  or  complete  loss  of  conaoiouBiiess,  which 
are  accompanied  by  a  peculiar  rigidity  of  the  muscles.  Daring  these 
attacks,  the  limbs  remain  in  any  position  in  which  they  chance  tobe  (U 
the  onset,  unless  they  are  passively  moved  into  some  other  podtion  by 
outside  influence  or  until  the  limb  falls  from  exhaustion  of  the  muscles. 

Although  the  muscles  appear  tense  and  unyielding,  a  slight  aiBoaiit 
of  force  suffices  to  cause  them  to  yield  and  to  assume  any  posture  which 
an  investigator  may  desire.  They  will  then  remain  fixed  urUil  the  otft- 
tude  is  again  cfianged  in  the  same  manner.  This  state  of  the  mascaltf 
system  has  been  termed  "  waxy  flexibility-." 

These  attacks  usually  begin  suddenly,  but  they  are  fluently  pre- 
ceded by  prodromal  S3'mptoms,  as,  for  example,  by  yawning,  eructations, 


KiG    12.V — 'Jask    op   Catalrpsy,   BXHiRiriNG   THB    Prolonged    Maintbnancs  or  ah 
Aktificially  Inuuchu  Attitl-'ub.     (From  an  oiigiiuU  ftketch. ) 

a  sense  of  pressure  in  the  liead,  palpitation  of  the  heart,  vertigo,  a 
change  in  tlu*  disposition,  etc. 

Wlien  the  attack  develops,  the  patient  is  suddenly  n*ndere<l 
incapable  of  altering  the  position  in  which  he  or  slie  may  Ik?  at  tlie 
moment.  The  eyes  are  either  open  or  closed.  The  patient  may  occasion- 
ally understand  (luestions  an<l  yet  be  unable  to  respond  or  move.  The 
features  are  innnolule.  and  the  whole  body  remains  as  if  suddenly  petrifie^l- 

Sometimes  one  limb  is  affected  at  first,  but  the  rigidity  soon  extend^* 
over  the  entire  bod}'.  Tiie  respiration  is  often  slower  tlian  normal- 
Tlie  heart's  action  is  rejrnlar.  The  power  of  swallowing  is  present**!- 
The  sensibility  of  the  skin  is  greatly  diminished  or  absolutely  lost.  The 
pupils  are  usually  dilated  and  respond  slowly  to  light.  Occasionally, the 
temperature  falls  below  the  normal  point  and  the  skin  is  pale  and  cold  to 
the  touch.  The  reflex  excitability  of  the  muscles  is  abolished  in  some  cases. 
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Either  sex  may  be  affected.  1  observed  with  great  interest  in  1872 
an  attack  in  the  male,  which  came  under  ni}'  notice  while  a  resident 
surgeon  in  Bellevue  Hospital.  The  details  of  this  case  are  given  in  full 
by  Hammond,  from  notes  furnished  him  by  my  friend,  Dr.  Early.  The 
cataleptic  state  persisted  in  this  case  for  several  days.  The  temperature 
rose  to  100^  F. 

The  duration  of  cataleptic  attacks  varies  from  a  few  hours  to  several 
days.  They  generally  subside  with  sighing  and  a  desire  for  food.  A 
tendency  to  recurrence  of  these  attacks  is  often  observed. 

Among  the  reported  causes  of  this  condition  the  following  may  be 
mentioned:  Pregnancy,  mental  excitement,  grief,  anxiety,  mental 
disease,  hysteria,  chorea,  fevers,  narcosis  from  ether  or  chloroform,  and 
anaemia. 


Fig.  126. — A  Cataleptic  Patient  Supported  by  Head  and  Feet.     (From  a  sketch  made 

at  the  time.) 

These  patients  can  be  easily  nourished  if  food  is  made  to  pass  the 
fauces.  Death  may  be  simulated  during  cataleptic  attacks ;  but  tlie 
heart's  beat  and  respiration  can  be  easil}-  detected  b}'  a  careful  observer. 

Catalepsy  ma}'  be  induced  in  *'  hypnotic  '*  suljjects  by  suggesting  to 
their  minds  tlie  state  of  rigidity  of  the  muscles.  Charcot  has  supportcKi 
a  patient  in  this  state  by  resting  the  nape  of  the  neck  and  the  ankles  upon 
the  backs  of  two  chairs  placed  about  five  feet  apart.  I  witnessed  a  sim- 
ilar condition  of  muscular  rigidit}'  in  a  cataleptic  during  my  connection 
with  Bellevue  Hospital  in  1872,  and  also  in  another  cataleptic  subject 
during  the  winter  of  1885.     (See  Fig.  126.) 


TREATMENT  OF   THE   HYSTERICAL   STATES. 

The  management  of  hysteria,  hystero-epilepsy,  and  catalepsy  will 
now  be  considered.  I  would  suggest,  in  the  first  place,  that  before 
any  medication  is  begun  a  tliorough  search  be  made  for  eye-defects 
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whicli  have  been  dbcuBsed  in  the  introductory  pages  of  tliia  secUoftJ 
and  also  in  Section  I  Land  in  ivlation  to  i-pilepsy  and  chorea.    In  caw 
tht*y  be  luinid,  the^^  shanld  be  coiTL't-Xed  b>  glasses  or  [jartial  tenoUnnirJ*- 
My  records  do  not  show  any  oases  of  h\  stefo-epileiisy  and  catalepsy  iti| 
wbieh  such  exaininntions  have  bet-n  i^cientltirally  inade:  hence,  I  cannot  j 
^ive  any  pergonal  expi^nenees  in  rclurcjure  to  the  beneltcial  ri'»ult«<'f 
this  treatment  except   in    hysteria.      Among   the  hitter  cliisa,  I  bvr 
observed    several   very   niarlced    exHiapk^s,  where   a  close  reljilionsbi|)j 
between  eye-strain  and  tlit?  aUjielvs  existed. 

1  could  qnote  many  cases  Trom  my  case-book  if  1  deemed  it  ncre^ 
sary.  The  records  in  all  go  to  show  that  eyt^dcfect  existed,  and  ttwl] 
partial  tenotomies  ^ave  ni:iri\ed  relief  in  a  very  hirire  proj»ortiou  of  iHi] 
wlnjle  number  operated  upon  by  me, 

Tlie  examinnlktti  of  the  eyen  of  hyslerieal   **ubjeetH  U^nds,  in  iny^ 
ex|)erienee,  to  lead  me  to  tlie  conclusion  tliat  a  (iefect  in  the  eye  or  i 
uuHcles  is  too  ollen  disregarded  or  unrecognized.     It  is  well  known  tljail 
heredity  plays  a  very  important  part  in   hysterical  eases,  as  wcU  as  in| 
other  functional  diseases;  hence,  it  is  advisable  to  inirestigate  thiJ*  |»t 
sible  factor  in  any  ease  early,  and,  if  it  exists,  to  remedy  it  without  (lHtt)v 

In  hijdericai  afiseathefiia^  the  cmpluyment  of  the  secondary  toil  of  *' 
faradaic  machine  by  means  of  the  wire  brush  often  acts  in  a  maijieal  wny. 
Daily  applications  over  the  entire  area  of  anicsthcsia  with  as  stroiiff  1 1 
current  as  the  jjatient  can  comrortably  lK*ar  will  general! v  can-  tJiiij 
symptom  in  a  short  time.  The  negative  pole  of  a  galvanic  iialtery  m»Jf| 
also  be  employed  with  tlecidcd  l»enelit  upon  the  area  of  aniestheMln. 

Btjdf'rital  paraii/sis  yields  in  my  cx|»erience  most  quickly  tala^vyj 
in<lirect  static  sparks.     Strychnia  and  phosphorus  are  vnlunUle  aids  («] 
effecting  a  rapid  recovery,  in  «ome  eases.     Persistent  diiily  atti^mpti*  t<j 
use  the  limbic  should  be  urged  upon  the  patient. 

Btjsterifal  contractntm  arc  often  cured  by  static  sparks  and  fmsairt 
motion.     The  galvanic  current  applied  through  the  f»ositive  polo  to  tl«^^ 

atfected  muscles  (with  tlie  cathode  on  some  neutral   point aee  p.  l**^! 

idten  gives  excellent  residts.     I  prefer  "  stabile  *'  applications  to  ^  labilf  *" 
in  case  the  positive  pole  i^  indicated.     Massage  may  be  ero[>loycd  with 
marked  l>eneHt  in  certain  forms  of  hysterical  contracture.     It  shoiiM  '*l 
practiced  daily  by  one  well  in«trncted  in  the  art :  and  it  is  well  ia  s«»niel 
cases  to  use  a  fanuiaic  current  for  from  three  to  five  minuti^s  daih  ^*| 
connection  with  massage, 

Hyderical  }Hiroxi/sm,s\  wlim  particularly  severe,  are  eontrolM  ^^^^\ 
often  entirely  relieved   by  the  inhalation  of  ether  or  chloroform.    Tli«^| 
inhalations  may  be  repeated  as  often  as  the  symptoms  seem  to  warnnt 
It  is  generally  advisable  to  push  the  ailministrntion  of  anaesthetic* 
first  to  a  point  where  the  patient  is  reufh'rc*!  inaensible  bv  them. 
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rule  of  treatment  niiplie«  witL  t'^iml   furie  U^  cmutiuuul  paroxysms  as 
well  ft.H  to  tUose  wLere  s[iasm  is  tlie  i»nmum'nt  fenturc  ol*  the  nttaek, 

Hyste  rica  t  vo  m  it  in  g  h  so  ni  e  t  i  in  e  h  o  bs?  t  i  ii  ate .     J I  y  il  r  acy  au ic  ac  i  t1 ,  s  ii  1> 

carboiiate  of  bisiiuUb  Jilisters  uvtn^  the  e[»iij;^astrinTn,  stryi4iuiii,|iUoHphorii^ 

ii\n\  i*ocaine  have  1»een  used  by  tiie  wttb  j^rretit  btTii^ni  in  sitfli  iiistiinees, 

^tlie  valerianate  of  uatreine  in  three-irrain  duses,  repc^iUt/d  in  a  half  hour  if 

e^isary,  has  been  highly  reeuniuifiided  hy  Paret,  Hammond,  and  others. 

According  to  most  authors,  the  Ho-<*alled  ^*  fnj^h*rival  state  '^  may  bi* 

controlled  or  eradicated,  in  some  snbjects,  by  long-eontinued  niedicivtion. 

While  1  am  inclined  to  believe  that  some  form  of  reflex  irritation  existn 

^^  a  very  hirge  i}rypL»rti€»n  uf  hysterit^al  wnlijeets,  and  that  its  ileteftion 

^Bnd   removal   constitutes  the  tirst  duty  of  a  physician,  wtill   1  am   nut 

^■repared  to  state  that  there  may  not  be  a  certain  proportion  of  this  class 

^Bf  subjeetti  that  must  be  medicated  before  the  byst^-rical  tendencies  are 

^pilly  eradicated.     1  do  ncU  l>olieve,  however,  in  any  nRuUcinal  specifics 

for  hysteria, 

(Amonjr  the   kkm Km KS  which   have  I leen  suggested  for  the  relief  of 
lese  cases,  the  follow biji:  may  be  cited  : — 
(1)   liht*  monobrvjitide  uf  rtimjifufr  may  ht'  given  either  in  an  enud- 
on  or  pill  in  doses  of  from  three  to  live  irrains  every  hour  or  two  as  the 
rniptoins  seem  to  imlicate  (Hnmmond).     This  drng  seems  to  be  ]iartie- 
brjy  of  Hervice  when   the  inhalation  of  ether  or  cblorf^frirni  is  contra- 
itlicated  durinji;  emotional  paroxysius  or  attacks  of  hysterical  convulsions. 
(2)  The  untttfjytimhottic^.     Mu^k,  valerian,  asaftetida,  and  the  vari- 
ous bromides  are  hifjldy  reeonninvuded  by  aTtthors  trenerally.     A'alerian 
I's  best  administered   in   tlic   Ibrm   td*  the   tincture,  extract,  or   as   the 
klerianate  of  zinc.     The   nauseous  taste  of  the  latter   preparation   is 
(est  overcome  by  jxivin^r  it  in  cajisnlcs. 
I       Castoreum  is  held  in  high  favor  by  some  authors,     H  la  aoinewhat 
^penaive,  however,  anti    is  not  always   procurable.     Ten   drops  of  the 
iijctnre  may  be  given  on  a  lump  of  sugar. 

The  bromides  uf  sodium,  j^otassium.  calcium,  or  zinc  may  be  given 
large  doses  until  the  full  effects  of  the  drug  are  obtained  in  cases 
^here  hyperiesthenia  or  mental   disturbances  are  pronnnent   manifesta- 
ms  of  the  hysterical  state. 

(S)  The  minernitonii'H.     Arsenic  stands  at  the  head  of  this   list, 
my  opinion.     It  may  be  administered  in  pills  of  the  arsenate  of  iron, 
'  as  Fowler^s  solution.     It  acts  well  when  ansemia  is  markedly  exhibited 
hy  the  patient. 

VariouH  combinations  of  zinc,  cojiper,  silver  and  gold  liave  been 
jiveii  to  some  cases  with  apparent  K'nelit. 

(4)  The  narrolicx.     This  class  of  drugs  has  lieen  quite  extensively 
aploycd   bv  smne  observers.      Opium   may  be   administt  rrd    cautiously 
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by  the  hypodtM'mic  syringe  or  Ity  tlie  mouth   or    rectmn.     BcIJwUmnii 
ratiBt  btj  juiministertHl  with  extreme  uimtioii ;  espcM.'ially  if  its  active  pnn-  , 
ciple   (atropine)   in   umployed.     It  sumetimeb  acts  well  whtm  hiecou^li 
exists,  or  when  eonvulaive  seizures  are  frequent. 

In  closing,  I  woulil  mention  revtain  stauicAL  prockduiibs  whiub  Imvc  , 
been  suggested  ti^  a  metiud  of  cure  of  hysteria  :^ — 

(1)  Cauterization  of  the   elitoris,   aecording   to    Friedreich,  ol ten  | 
yields  ij^oimI  results  \n  liysteriu, 

(i)  Removal  of  tlie  ovaries  is  now  frequently  practiced  in  n-verej 
fornix  of  hystero-epitepsy  (Battey's  operation), 

(3)  The  remf>val  of  the  clitoris  has  been  reported  as  having  M  t^j 
good  renidts, 

(4)  Partial  tenotomies  may  be  performed  upon  the  oeiilar  niuaicle«J 
in  case  any  abnormal  ti^ndeney  tu  deviation  of  the  visual  axes  iuw*nl|| 
outward,  or  upward  can  be  deteeteil  in  the  patient.  I  am  able  to  ♦* 
strong  testimony  to  the  ettieacy  of  this  step  in  seveml  instances  in  wliicll 
1  hft%^e  deemed  it  wisif  to  operate, 

(5)  An  application  (»f  the  actual  cautery  may  be  uimle  to  the  spintl 
and  the  nape  of  the  neck.     This  procedure,  in  my  experience,  has  givml 
very  marked   relief  to  several    patients  of  the   hysterionJ   class,    l^urh 
apijlicatious  may  lie  repeated  as  often  as  the  symptoms  seem  to  tiem»«tl 
tiieia.     The  beatetl  platifuiin-tip  should  nut  In*  allowinl  to  blister  or  lHini| 
the  skin.     It  should  simply  he  brushed  lightly  over  the  ajurface. 

Before  we  leave  the  siiljjeet  of  hysteria  and  its  allied  contlili«»^| 
(hyatero-epilepsy  and  cjitalcpsy ).  it  may  be  well  to  give  some  |rt*i*f™l| 
directions  respecting  the  gem-ral  stepHwhit-h  shiiidd  be  inken  in  ll"!*! 
management  of  such  a  ease. 

It  is  very  essential,  in  the  hrst  place,  thnt  the  drH-tcir  has  tin*  rL'«'|H'^t  I 
and  full  contideiicc  of  the  patient.     The  impression  maile  uixin  tlu' muid  1 
of  the  i)atient   by  the  personal   characteristics  of  her  medical  att«*J 
has  often  a  great  deid  to  do  with  the  elllcacy  of  the  steps  employed  ffM 
the  relief  of  the  symptoms.     P*jssibly  this  accounts  for  the  fui't  t'^^l 
recoveries  have  occurred  nnder  lines  of  treatment  which  eoulil  1j»^ 
had  lit  lie,  if  anything,  to  do   with   the  Ixmelits  derived.     We  art* 
too  apt  to  think  that  any  given  |>atioMt  recovers  in  conset|nence  of  »>W 
medicinal  agent  that  we  nniy  Imve  administered,  when  p«Thatis  lUe  miw 
of  the  patient  has  simjdy  V>ei*n  forcibly  intlueneed. 

In  the  second  place,  we  must  make  such  subjects  believe  that  Uiwi 
symptoms  are  i)erlcctlv  understood,  that  all  the  points  of  the  ca^-  li*^ 
been  thoroughly  noted  and  examined,  and  that  there  is  strung  rea*uot 
hope  for  a  complete  recovery.  Eidicule  or  the  implic^ttioit  that 
sym]jtom3  are  purely  imaginary  is  apt  to  destroy  tln^  physiei»fl{ 
intluence  over  the  patient. 
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A^aiD,  tbe  use  of  tlit'  tt'im  '*  hysteria  ■' is  often  construed  by  the 
patient  or  her  friends  as  a  slur  upon  the  patient's  integrity  of  character; 
^^icc  it  18  well  to  avoid  it  in  di^ensBin^  the  eai!^e   outride  of  inedieal 

I^itieiits  of  this  class  ^feiiendly  do   better  when  removed  from  the 

trtuence  of  symiiathizinic  friends,  or  surroundings  that  tend  to  recall  the 
•i;j^inal  exciting  cause  of  the  attacks.     Pleasant  and  cheerful  surronnd- 
igs,  travel,  amusements  of  a  tuiii-excitiiit/  character,  etc,,  are  often  of 
reat  advanUii^e  to  such   imtienls.     A   married  woman  will   frequently 
Qprove  Ikster  when  taken  away  from  her  husband ;  and  it  is  often  well 
to  free  her  also  troni  the  care  of  her  household  by  removing  her  from 
her  home. 
K       No  effort  should   be  spared  to  improve  the  general  health  nf  the 
^HitienL     Tonics,  good  hygiene,  regular  exercise  or  massage,  nnd  even 
HDic   so-c^iUed  **  rest   trentment '' (first   suggested   by  Mitchell)  may   be 
rei|uired  to  establish  this  end.     Some  cases  of  hysteria  are  close  to  the 
border-lines  of  insanity,  and   must  be  treated  with  due  regard  to  their 
condition, 
^m        Aliove  all,  do  not  tail  to  examine  for  all  possilile  conditions  wliich 
"roay  exert  (through  reflex  irritation)  a  deleterious  inHuence  upon  the 
nervous  centres  of  the   patient.     Every  organ  in  the   budy  should  be 
Kamined  before  this  cpiestion  be  dt-cided  in  the  negative* 

Children  of  hysterical  mothers  should   be  l>rought  uji  by  a  healthy 
et-nurse,  and  given  every  possible  chance  to  grow  strong  and  robust. 

Ice-lmgs  or  a  ] ir ess n re-pad  mjiy  be  placed  over  the  ovaries  (if  de- 
idedly  hypera?sthettc)  with  benefit  to  some  patients.  The  use  of  cold 
bouJd  not  be  employed  for  more  than  an  hour  at  a  time  to  the  ovary. 
The  aeUial  cautery  or  blisters  have  been  suggested  as  a  substitute  for 
be  ice-bag,  since  Ijoth  tend  to  contract  the  blooil-vessels  by  influencing 
lie  vaso-motor  system  of  nerves. 

Static  insulation  (see  subsequent  section)  often  acts  charmingly 
with  hysterical  jjatients,  in  my  exiH'^''-*'*^^-  '^ ''^'  patient  should  be  very 
higldy  charged  with  static  electririty  for  twenty  minutes  daily. 


NEURASTHENIA* 


^m        By  the  term  iwnraiithenia  we  have  been  taught  to  include  all  mani- 
^btlations  of  the  condition  commonly  known  as  **  nervotm  ej^hauMion,^^ 
^^-  It  may  be  manifested   in   a   %'ariety  of  ways.     Its  symptoms  will 
depend    upon    the    type    wlucb    exists— cerebral    exhaustion    or   spinal 
^uxhauKtion — and  also  upon  special  idiosyncrasies  of  the  patient 

Neurasthenia  has   been  brought,  in   my  opinion,  too  strongly  into 
tproniinenee  as  an  inde[)endent  condition,  chiefly  through  the  writings  of 
i,  Mitchell,  Playfair,  and  Clnrk. 
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To  my  mind,  ueunistlienlti,  wliile  not  in  reality  a  disease  in  itself, con* 
Rtitutei*  tbe  basis  of  many  of"  the  runctionul  tlisc*asif  s  wbieb  have  alrwuly 
been  described  in  ibis  suction;  lience^  mucli  tbiit  bus  b^en  estniil  in reLv 
lion  to  thij  cansiition  of  epilepB}-,  chorea,  bysti-na,  hy»tero-epilL>(i«y  aii^i  I 
catalepsy  mij^ht  pertinently  l>c  rcpcatcfl  here. 

Patients    probably    always    develup   the    neurasthenic   snitL%  t"  n  I 
greater  or  less  degree,  prior  to  the  appearance  of  ceit4iin  8)nif»U>nwJ 
which  arc  characteristic  of  the  special  functional  di8ea»e<!»  alretwlydi* 
cuHscd. 

When  the  condition  of  neui-aBtbenla  ia  nut  accompanied  or  foil(»w<*il  j 
by  convultiive  or  emotionid  miinifestations,  it  tends  lo  mnnltV^t  il^i 
presenee  by  many  other  morbid  pheiionieJia.  These  have  \H*vn  chi*rfW-| 
by  Beard^  who,  in  varions  monographs  which  be  issncrl  uimn  tins  *»uhjc<-t 
prior  to  bis  death,  has  minutely  described  the  aVmormnl  conflitions  mt^t 
frequently  enrountereil. 

Etiology. — ^Tbe  more  common  evidences  of  runctioiml  nenuuf 
derangements  which  we  so  often  encounter  to-day  (among  vhieb  m*f 
be  mentioned  sleeplessness,  muj^eular  twitcbings,  nervous  dy»pep«i* 
sick-headaebe,  Invy-fever^  morbid  fears,  sexual  debility,  melarieli^iiji^ 
etc.)  were  uncommon,  and  are  still  so,  in  certain  climiit*'^  mul  un 
certain  classes. 

The  reasons  why  functional  nervous  derangements  are  niort^eomitt 
now  tliau  of  old,  and  why  the  AniiTiean  nice  is  particularly  di«[HJ<e<l  to 
them,  has  been  made  the  subject  of  much  scientific  thought  and  diaciiwit^J 
It  mny  be  well  to  refer  to  a   ivw  of  the  catises  which  tend   to  prowHiU 
nervous  dcbiUty.     Praetietil  tiuggestions  may  be  aCfonled  by  so  doln^i. 

Brynejs^  of  the  aimoKphere  is  one  of  them  factors, — In  all  fold 
climates  the  humidity  of  tbe  atmosphere  is  less  Ihxm  in  the  w«n»t'l 
latitudes.  This  is  becuuse  cold  air  condenses  moisture*  wliile  warm  «'tj 
will  carry  a  large  n mount  of  it  without  depositing  it  as  rain.  It  ia  ^t'lJ 
known  that  dry  climates  predispose  to  nervous  excitability  by  abftorbin|^ 
the  natural  fiuids  of  the  Inxly.  Since  dry  air  is  a  poor  conduclnf  ^fl 
electricity,  it  tends,  moreover,  to  cause  tbe  body  to  become  oa  ereharv'^'^ 
with  electricity,  and  lb  us  to  render  the  nervous  organization  abnorniAlijf 
susceptible  to  any  form  of  external  or  internal  irritation.  In  very  *!'] 
climates,  the  hair  beciunes  stiff  and  brittle  on  account,  of  a  want  oHl*^ 
natural  moisture  and  oil.  Sparks  of  elect ricity  may  lie  elicited  iin'l*^ 
Buch  circumstances  from  the  liair  by  drMwing  a  comb  througli  it,**" 
even  from  the  clothing  in  some  instances.  Men  and  animnls  of  all  kina 
become  fretful  and  irritable  when  exposeil  for  any  lengtli  of  time  to  drj 
cold  winds,  so  often  encountered  in  the  Western  States,  The  vegetatio 
is  fre((uently  shrivelled  ttnd  parched  by  an  abstraction  of  it«  moiMu^ 
and  its  vitality  is  cpiickly  destroyed. 
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of  heat  and  raid  tend  to 


tremes  0/  heat  and  a/id  tend  to  must*  ttervous  diseases* — Id  tho 
soittljeru  flimates,  smd  in  tlie  Hrtinl]  irtlnmls  stmToiitulcd  by  suit  water 
vbii'h  nre  known  us  hi^altli  resorts,  murkt'il  extrt'nies  of  teinporalnre  jire 
uiicoiniiion  ;  hence  we  ihul  less  ^Msre[>til»iiitv  to  nervous  ext'itfibility  in 
the  inhiiliit^uitH  of  these  elimntes,  when  eont raster!  with  tliose  oT  the 
Northern  J^tates^  in  whieh  hitter  winters*  are  foHoweii  hy  a  hitfb  rnnge  uf 
tt*inr»enitnre  during  the  suniintr  moiitb->^.     The  freezing  blasts  of  winter 

Kiiiipt*!  the  inlijibitant>i  of  the  Noilheni  Stfitei^  to  Uve  in-doors,  in  hoine« 
let!  with  a  dry  and   uver-lieiited  atniosiihere.     On  tiie  otlier  hand,  the 
»at  of  the  sniiimer  months  (bjes  not  eneonmge  ont-of-door  exereises 
nml  athh'tic  sports  a.s  n  |K»)>nlar  pai^time.     Now,  in  Kimlnnd,  for  exam])h\ 
^the    clinuite    is   more    eiinable  iind    niuist    than    in   America.     Athletic 
i^erclses  cun  be  indulged  in  tiiere  diiring  all  seasons  of  the  year,  and  are 
bf  the  greatest  benefit  to  the  iirhabittint!*.     Whde   I  am  glad  to  see  a 
rowing  love  for  sindhir  sport*^  <»n  tbia  s^idi*  of  the  water,  tlie  |>eenlirtritteK 
'our  climate  will  nevtr  permit  of  tbo  highest  rlevelopment  and  general 
jsopularity  of  the  hunt,  tennis,  cricket,  foot-ball,  etc.,  with  the  mawseK. 
iThousand;?    may   attend    e\liiliition>^   of  thin   character,   bnt   th(*se   who 
iilicipate  must  of  necessity  be  few. 

The   heating  of  our  houHe^  is  nti  imiovntion   fijHin  tht^  /Htsi, — Our 
jnindfatheris  brought   up  tlieir  IVuuibes  to   rely   on   food   riud  exercise 
>r  warmth-     In  the  Northern    States  the  log-fire   on   the   hearth   wan 
lie   only  way   of  keeiiing    warm    wlicn    in-<b>ors.     Now,  any  one   who 
AS  had  experience  in  that  style  of  licating  will  accord  with  the  state- 
ment that  in  extremely  trohl  weather  it   is   init">ssi!>le  to  heat  n  room 
,  to  a  temperature  above  GO- .      I   liave  perHonally  kiUJivn  water  to  freeze 
a  comer  of  a  room  in  New  England,  whieh  was  ilbimined  by  the 
Waze  of  a  roaring  fire.     The  bed-rooms  in   olden  times  were  t^ohb  and 
^tjttther-be<ls  with   nn   abnudance   of  clothes   were   used   to    protect   the 
Kiy  during  sleep.     The  hostess  of  olden  time  was  accusttimed.  more- 
over, to  have  the   bed  wnnued   for  the   guest   immediately   Itelnre   his 
etiring. 

In    some    jiarts    of  the    country    this    method   of  beating  is    still 

iployed;  but,  as  a  rule,  the  use  ol' stoves,   fnrntices,  and  steam   has 

||Buperseded  the  hearth — much  to  the  injury  of  the  inbaltitants.     Most  of 

ff»  are  now  Iniked  and  dried  all  winter  in  a  temperature  w^hich   varies 

letween  70^  and  SO^'.     We  shiver  wlien  a  slight  draught  enters  the  door 

or  window  casement.     We  pass  into  the  idr  with   our  skin-circidtition 

ptive,  our  pores  o|)en^  nnd  our  bodies  lacking  the  proper  amount  of 

Suid,  since  it  has  been  abstracted  l»y  the  heat  of  our  houses*     Is  it  to  be 

ronderefj  at,  therefore ^  that  an  extreme  of  cold  checks  our  pei'spiration, 

drives  the  blood  from  the  surlnee  to  our  lungs   and  digestive  viscera, 

vessels  become  thus  ovcr-fdled.  and  causes  pnenmouia.  (tleurisy, 


522  LECTUllES   ON   NEJRVOUS   DISEASES. 

liver  and  kidney  diseases,  and  thousands  of  ills  to  the  nervous  organiza- 
tion whose  development  is  not  at  onue  i>erceived'/ 

Ou7'  habits  of  eatiny  are  often  detrimental  to  health, — It  was  the 
custom  of  our  ancestors  of  a  century  ago,  if  inhabitants  of  a  nortbeni 
climate,  to  eat  salt  pork  three  times  a  day  and  nearly  ever\'  day  in  the 
year.  I  vividly  recall,  during  a  residence  of  four  years  in  New  Enghind, 
the  dish  of  salt  pork  that  was  invariably  put  upon  the  table.  It  had  a 
constant  claim  to  recognition  as  much  as  its  companion,  the  castor.  A 
prominent  medical  author  humorously  remarked ,  in  an  address  delivered 
some  years  ago  before  a  convention  of  doctors,  that  *'  Pork,  like  the 
Indian,  flees  before  civilization."  He  says,  furthermore, '*  The  historj' 
of  the  rise  and  fall  of  pork  as  a  food  is  itself  instructive  in  relation  to 
the  first  elfects  of  civilization  upon  the  nervous  system.  In  all  the  great 
cities  of  the  East  and  among  the  brain-working  classes  of  our  large  cities 
everywhere,  pork  in  all  its  varieties  and  preparations  has  taken  a 
subordinate  place  auKnig  the  meats  of  our  tables,  for  the  reason  that  the 
stomach  of  the  brain-worker  cannot  digest  it.  This  dethronement  of 
pork  has  had,  and  is  still  having,  a  disastrous  eflect  upon  the  American 
people  ;  for,  as  yet,  no  article  of  food  with  a  snfticient  amount  of  fat  has 
been  generally  substituted.  P'at  in  our  dietaries  is  one  of  the  most 
imperative  hygienic  needs  of  our  time,  which  has  come  to  be  felt,  both 
instinctively  and  rationally,  and  which,  on  all  hands,  we  are  trying  to 
meet  by  the  use  of  cream,  c<>(Miv(»r  oil,  eggs,  fish,  and  the  fats  of  fresh 
meat." 

It  has  been  my  custom  for  yc:irs  to  allow  babies  suffering  from 
nervous  debility  to  chew  upon  a  wcll-cookcd  rind  of  salt  jiork.  I  believe 
thnt  this  \\)vm  of  food  must  of  necessity  always  be  the  main  article  of 
animal  food  for  the  coninuniity  at  larue. 

I  would  call  attention,  in  the  second  place,  to  a  habit  which  is  com- 
mon among  bniin-worUers,  viz.,  of  eating  irregularly  and  too  rapidly. hikI 
the  drinking  of  lar<^e  (jnantities  of  llnid  during  their  meals.  It  needs  no 
argunu'iit  to  prove  that  both  conduce  to  destroy  or  impair  the  power** 
of  digestion.  Who  would  think  of  |)lacing  a  bucket  of  water  by  the  side 
of  a  horse  every  time  it  was  \\'(\,  If  food  is  properly  masticated,  the 
saliva  should  sullice  for  all  lubrication  necessary  to  the  act  of  swallowinn. 

(}i(r  Si/s(enis  of  (uhicaiion  nifn/  cnndurc  toirard  ill  Itrnlfh. — It  is  n  will- 
recognized  fact  among  scientific  nu^lical  men  that  a  defective  construc- 
tion of  the  eye  is  present  from  birth  in  quite  a  large  percentage  of 
children.  As  long  as  the  child  and  its  parents  are  ignorant  of  such  i\ 
defect,  or  until  the  defect  is  remedied  by  glasses  properly  adjusted  to  the 
eye,  serious  harm  may  be  done  to  the  nervous  system  by  the  strain  to 
which  that  important  organ  is  constantly  subjected.  Most  children  in 
the  larger  cities  are  now  compelled  to  s])end   from  five  to  six  hours  each 
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a  (lay,  for  ten  montlis  in  the  year,  in  :i  school-room ;  nnd  to  use  their 
eyes  as  well  as  their  intellect  after  school  hoars  in  preparation  for  the 
exercises  of  the  ensuing  day.  It  is  not  infreiiuent  for  medical  men  to 
encounter  adults  who  have  been  rendered  victims  of  countless  nervous 
maladies  by  defects  in  vision  which  have  never  been  corrected  by  the 
use  of  glasses. 

A  far-sighted  child  becomes  easily  fatigued  when  attempts  at  read- 
ing, writing,  or  study  are  made ;  hence  he  quickly  develops  tastes  lor 
out-of-<loor  amusements  in  which  he  usually  excels.  Children  of  this 
type  are  often  punished  for  a  willful  neglect  of  their  studies,  whenever 
impaired  vision  from  a  tired  ciliary  muscle  renders  it  impossible  for 
them  to  accomplish  the  allotted  task.  On  the  other  hand,  near-sighted 
children  cannot  indulge  in  out-of-door  sports  because  their  vision  either 
prevents  it  entirely  or  makes  them  awkward  in  their  attempts  ;  hence 
they  are  generally  fond  of  reading,  and  are  too  often  regarded  as  preco- 
cious beyond  their  years.  The  steady  increase  in  the  functional  dis- 
orders of  the  eye,  which  is  proven  by  all  of  the  carefully  prepared 
statistics,  may  be  attributed,  in  [)art  at  least,  to  the  neglect  of  parents 
in  having  the  eyes  of  children  examined  by  a  competent  oculist  before 
they  are  sent  regularly  to  school. 

One  of  the  most  frequent  symptoms  of  nervous  exhaustion  in  adults 
is  a  weak  condition  which  manifests  itself  in  a  sense  of  pain  and  weariness 
whenever  the  eyes  are  used.     This  condition  is  known  as  "  asthenopia." 

Our  hijfjienic  aurr our} dings  should  be  conducive  to  health. — A  verj- 
large  proportion  of  the  patients  who  are  referred  to  me  for  advice 
respecting  functional  nervous  maladies  owe  their  troubles  in  part  to 
defective  hygiene.  Most  of  the  large  cities  are  imperfectly  sewered,  and 
few  dwellings  are  built  with  a  proper  regard  for  the  requirements  of 
health.  The  business  offices  in  cities  are  often  so  dark  as  to  be  con- 
stantly damp  and  filled  with  the  vapors  arising  from  the  consumption  of 
illuminating  gas.  They  are, as  a  rule,  over-heated,  ill-ventilated, deprived 
of  sunlight,  and  often  imperfectly  protected  against  sewer  gases.  This 
statement  is  true  also  of  all  of  our  stores,  and  of  some  of  our  dwellings. 
It  is  one  of  the  natural  results  of  economy  of  space  entailed  by  the  high 
value  of  land. 

While  it  is  difficult  to  obviate  this  element  of  disease  in  cities,  it  is 
well  to  impress  the  minds  of  laymen  wMth  the  fact  that  sunny  bed-rooms, 
perfect  ventilation,  and  pure  air  are  of  vital  importance  to  health.  Large 
cities  are  not  the  best  places  for  people  of  moderate  means  to  live  in. 
Their  business  offices  may  be  in  the  city,  but  their  homes  from  choice 
should  not  be.  A  person  may  breathe  impure  air  for  a  few  hours  each 
day  with  comparative  imi)unity,  if  he  can  have  its  effects  counteracted  by 
pure  country  air  during  his  hours  of  rest  and  the  Sabbath. 
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ALvohoi^  tobacco^  and  other  utiniulaytts  are  often    uaed  to  tstce^*'^ 
Tiiere  is  a  tlceply  rootoii  opinitrri  jiinoii^  some  of  the  tiiity*  and  me4.^^^^ 
professioD  also,  tlmt  tobauco  and  aleolinl  are  tljc  iiioKt  itroniiiient  facr^^^^^ 
in  producing  the  steady  increase  of  nervous  maladies  which  rs  gcner^^"? 
rec'o^niztHl  as  existing.     It  is  not  my  intent iou  to  iliscUHS  the  que*-  '^i**^ 
of  temperance  here  from  a  social  or  morul  aspect.     What  reinarkH  1        ^^^ 
myself  obliged  to  make  on  this  point  are  of  a  purely  me<Ucal  clmmete     ^• 

From  inri>rmation  gathered  by  personal  observation  and  eai — -^^ful 
inquiry  and  research,  I  lan  eonvineed  that  onr  ancestors  wi^re  fullj^^  a*^ 
indulgent  iu  the  consumption  of  tobacco  and  alcohol  as  are  those  of  tii»* 
present  generation,  and  probably  very  mueh  more  su.  Many  of  ^"tr 
grandfuThers  and  grandmuthers  ran  Ije  shown  to  have  used  both  »lcca^  1^<*^ 
antl  tobacco  to  excess,  without  developing  any  of  the  ftmetional  nerr  ^»ii* 
derangements  of  to-day.  Ladies  of  the  Siiuthera  States  formerly  indul  jti^'*^ 
to  excess  in  the  habit  of  snnrt'-4lip[iiug.  Men  and  women  wrre  biL  •>'t- 
ually  addicted  to  the  use  of  snitli'  as  a  stimulant  to  the  muc*)us  ui-^s^^w* 
brajic  of  the  nose,  during  the  epochs  wlieii  it  was  fashiouablcv  The  o^  Ji*n 
sideboard  is  certaiidy  less  common  to-tiay  in  private  residences  tlia».  •" 
the  past.  People  do  not  now,  as  a  rule,  take  tlieir  *"  night-cap  "  liel"^**'^ 
retiring;  but  it  was  tmce  the  universal  custon).  Bulwer  liappilv  \\u\i\  «''^* 
that  "  it  requires  a  very  strong  constitution  to  dissipate/* 

Now,  it  is  very  eomruun  for  ine  to  hnvc  nervous  patients  tell  "'*' 
that  they  liave  been  obliged  for  yenrs  before  they  songla  my  advice^  h' 
discontinue  the  use  of  alcohol  and  tobacco.  Some  of  my  [latient^  ^^^ 
ujialile  to  ilrink  tea  or  codec;  others  are  abnormally  sus<'eptible  *" 
stimulating  narcotics,  such  as  opium  ;  wldlc  a  few  are  unal)le  to  lolef"'^^^' 
many  of  the  drugs  which  they  could  previously  use  with  impunity.  ^^ 
the  other  hand,  I  am  satislied  that  nervous  cxhnusticMJ  is  a  vixnm"  "' 
ccKdirmed  inebriety  in  many  instane<^s. 

It  seems  to  me  thnt  we  arc  forcecl  by  what  has  thus  far  l*ei*n  s:"^^*'* 
withimt  further  illustration,  to  the  following  eonchisions :  (l>  that  *'^*' 
tendency  of  the  age  is  toward  nervous  excital>ility  and  debibty  :  (:2)  t-B  ^^ 
the  brain-workers  (iu  contnulistinction  U\  the  musele-workersj  are  va^ ^^ 
susceptible  to  external  and  internal  disturbances  than  iu  (jas^l  g€»nc^  '*^** 
tions;  (3)  that  nnvtiy  of  the  factors  enumerated  can  be  justly  incluc^  ^ 
among  the  elements  which  have  jirnduced  this  result;  (I)  that  ^  "*** 
American  race  is  particularly  pnuie  to  nervous  derangements;  ami  i  *^' 
thai  we  are  ourselves  prntly  re^|)onsible  for  the  modifications  wbi**" 
have  taken  place  in  the  constitutional  vigor  of  man  as  civilixation  L»^"* 
progressed. 

Before  I  pass  to  the  considerntiou  of  the  more  promineot  symptof 
of  functional   nervous  derangement h»  1    nmy  statt*  that  tbtt  firtmatff^ 
decay  of  the  teeth  has  been  broUfrht  furwjird  by  Beaiil  as  one  of  the  mt»^^ 
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strikinor  evidences  of  the  steady  increase  of  the  constitutional  impair- 
ment which  has  followed  onr  present  methods  of  living.  It  is  common 
to  hear  dentists  account  for  this  fact  on  various  grounds,  among  which 
may  be  mentioned  the  use  of  acids,  the  eating  of  sweet  things  to  excess, 
a  lack  of  scrupulous  cleanliness,  and  the  elimination  of  such  foods  as 
rec^uire  thorough  mastication.  While  I  do  not  deny  that  there  may  be 
a  justification  for  these  views,  still  I  would  draw  the  attention  of  my 
readers  to  the  fact  that  the  teeth  of  the  negro  race,  of  the  Indian,  and  of 
all  semi-barbarian  tribes  are  proverbially  perfect.  This  is  the  case  in 
spite  of  the  circumstance  that  they  are  extremely  fond  of  sweets.  It  is 
also  true  that  they  seldom  if  ever  clean  their  teeth,  and  that  they  never 
sutler  from  cavities  except  in  old  age.  Neither  are  the  teeth  of  these 
races  nor  of  animals  irregular  ;  yet  how  common  are  such  deformities 
among  the  descendants  of  intellectual  and  relined  ancestors  I  We  should 
remember  in  this  connection  that  the  nutrition  of  all  parts  of  our  frame 
is  controlled  by  the  nerves.  Is  it  not  rational,  therefore,  to  regard  im- 
perfect bone  nutrition  and  development  as  a  result,  in  some  instances  at 
least,  of  an  impairment  of  the  nervous  functions? 

Morbid  Anatomy. — In  the  early  stages  no  i)athological  lesions  can 
l)e  detected  in  man}-  neurasthenic  subjects.  Later  on,  sclerosis  may 
l>ossibly  be  developed  in  exce))tional  instances,  nnd  man}'  other  varieties 
of  structural  change.  Doubtless,  these  abnormal  conditions  are  either 
induced  or  hastened  by  a  state  of  nervous  debility  ;  but  they  cannot  be 
said  to  be  more  than  mere  coincidences. 

Symptoms. — Neurasthenia  may  ati'ect  the  cells  of  the  brain  or  of  the 
spinal  cord  separately.  Hence  we  are  forced  to  clinically  recognize  two 
types  of  neurasthenia, — the  cerebral  and  spinal. 

Cerebral  neurasthenia  (brain  exhaustion)  m2iy  be  indicated, according 
to  Beard,  by  one  or  more  of  the  following  symptoms:  Tenderness  of  the 
scalp;  pains  in  the  head;  fleeting  neuralgias;  sleeplessness;  vertigo;  a 
tenderness  and  pallor  of  the  gums;  abnormal  sensitiveness  of  the  teeth; 
blanching  of  the  hair;  flushings  of  the  face;  dilatation  of  the  pupils; 
idiosyncrasies  in  regard  to  food  and  external  irritation ;  mental  depres- 
sion and  melancholia;  defects  in  memory;  a  morbid  craving  for  alcohol; 
a  decrease  in  intellectual  capacity;  a  buzzing  or  ringing  in  the  ears; 
specks  before  the  vision;  abnormal  and  imaginary  impressions  of  taste 
or  smell;  morbid  fears  of  various  kinds;  sick-headache;  dryness  of  the 
skin  and  the  mucous  surfaces;  weakness  of  the  muscles;  numbness  in 
the  limbs;  thickness  of  speech;  and  mental  excitability,  irascibility  or 
loss  of  emotional  control. 

These  symptoms,  in  many  cases,  are  but  the  manifestations  of  weak- 
ness. The  electric  batteries  of  the  brain  (the  minute  organs  known  as 
the  "brain-cells")  are  feeble  or  uncertain  in  their  action.      They  are 
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In  ]>atieiits  wLio  littve  passeti  the  ftgii  of  fifty,  or  in  younger  p*'m>ii9 
wiio  have  indulged  tu  excess  in  aleohol,  it  is  olten  due  to  a  tyjic 
of  kidney  diseHse,  to  deteet  wliiclj  repented  examiuiitions  of  th*?  imm 
are  reqiiinnL  Tliis  form  of  trouble  is  known  lis  the  *' graoalar "  or 
*'eontraeted  kidney ;'' an<l  insomnia,  frequently  eoudiinetl  with  LeadatW, 
IB  one  of  ild  njost  pronuyent  s\  inptonn^.  Obstinate  sleeplei^wne^  is  tbc 
cause  of  iimny  a  snieide,  too  often  the  Btarting  point  of  tlie  opiuui  atul 
chloral  hrdnt,  and  surely  tlje  destroyer.  I  wouhl  eaulion  my  rt^iwltT* 
against  allowing  this  syrajitom  to  nanain  nneontrolled  in  a  patkut  i'ar 
any  length  of  time  ;  to  avoitl  the  use  of  all  forms  of  uareoties  x**  loHg  a* 
I)ossihle;  and  to  keep  the  patient  Ironi  acquiring  a  habit  of  using  Uiem 
without  medical  a^ltho^it3^  The  chains  of  intemperance  are  but  silfca 
threads  when  eonqiared  to  those  of  the  opium  or  chloral  habit. 

AMenQpia. — This  tyi>e  of  defeetive  viBiou  csiunot  Ix*  relievrO  by 
ordinary  glasses;  nor  does  it  respond  iiuiekly  to  the  eustomar>  sugges- 
tions of  gymnastics,  horsebaek-riding,  etc.  It  is  dae»  a«  a  rule,  Ur  » 
defective  equilibrium  in  the  muscles  which  control  the  moveuient*  of 
the  eyeballs,  and  it  manifests  itself  chietly  as  a  sen^e  of  oxtreme  w«iHiie« 
when  i\w  eyen  are  steadily  em]>Ioyed  fur  short  periodB  of  ibuiv  It  tsun 
mdieatitju  of  neurasthenia,  and  is  of  great  diagnostic  value,  lu  msny 
eases  it  becomes  necessary  to  partially  divide  the  teiidona  of  the  ^tmotfer 
muscles  of  the  eye,  in  order  to  relieve  the  weaker  ones  of  a  strain.  I 
have  seen  patients  who  could  not  simv  for  five  minutes  at  a  time  fn>in  tliia 
cause,  and  others  who  would  he  nmde  sick  by  attending  a  th eat n*.  picture 
gallery,  or  otlier  i>laces  of  amusement.  The  reader  is  referred  to  |»r»v 
ceding  pages,  which  deal  with  ibis  subject  at  greater  length. 

/f*'a</ac/»*'.^^Many  attacks  of  this  character  an?  nndoubtofllr  to  ^ 
attributed  to  imprudences  in  eating,  exposure,  or  fatigue.  But  I  l*rlieve 
that  mo^t  of  those  who  are  periodically  amicte:!  in  this  way  owe  th«-*i^ 
snlfering  tn  a  lack  of  tone  in  tlie  fnuscular  coat  of  the  bloml-vessi'ls  ^^  \ 
the  brain,  consequent  upon  some  of  the  causes  of  neurasthenia  mention*^* 
I  have  seen  a  large  number  of  instances  where  the  ei/es  Wf-re  the  t^nuste  ^^ 
Hitch  heaiiachfs,  and  where  the  adaptation  of  elasses  has  brnnght  im^ 
diate  relief.  Tlie  medical  profession  are  rapidly  becominir  cnlijrhti?^ 
tipon  this  IVuitful  cause  of  pain.  It  is  well  also  to  examine  th'e  iH 
when  persistent  or  periodical  headache  o<*cur9,  as  it  may  ho  a  synip^ 
of  kidney -<Iisease.  Some  neurologists  believe  that  the  soH>alled  »- s 
headaches-'  are  to  be  regarded  as  but  a  modilied  form  of  that  eondit>  ^^^ 
which  produces  epilepsy  This  condition  will  be  condidereO  Bepiirag><ll 
iJi  sniiseipient  pages.  ^1 

Dryness  or  Unnatural  MoiMureofthe  iS7*tw.— Some  nerrons  patie^^** 
sulfer  fVom  an  unnatural  dryness  of  the  skin,  the  throaty  and  the  nv^^' 
They  are  also  liableto  experience  dyspeptic  symptoms  t\\  xXw  hm..u 
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iuh  are  probtilily  dnv  to  similnr  cliiingei*  iii  the  liiiiii»i  uT  tlie  stujunrh, 
;  dry] 


jpaiiie 


d  also  i» 


ilchii 


)i'  tliii  attested 


rta 


t'licss  may  he  m 
>r  mu  attack  ol' ecze  I  nil.     A  biiniiiig  seiisulioii  im  suMR'tiiiius  iirndiu'i'd.     I 

^00^6  consulted  by  a  patient  who  liad  Iwjeh  in  tbe  halnt  of  encasing 
*ielf  in  ttaiinel  and  puttinjr  on  Uannel  stockingH  before  he  retired 
lor  year^i«,  in  order  to  overcome  u  rtt^nse  of  hurniu^  in  tlie  skin  which 
followed  the  contact  of  coitcm  or  linen  witli  any  part  of  his  body,  1 
recall  a  ease  where  the  feet  were  once  frost-bitten,  and  the  patient  has 
ue%'er  been  able  since  to  walk  upon  a  car[jeted  floor  on  aecomit  of  a 
burning  sensation  which  immediately  follows,     Ue  takes  otf  his  shoes  as 

rlttHt  step  before  retiring. 
On  the  other  hand,  many  patients  alJlicted  with  nt'iirasthenia  sutler 
from  a  profnse  sweating  of  the  [minis  of  the  bands.     This  is  accowi- 

Eded  in  some  instances  by  a  tlnslimg  and  re<lness  of  the  face,  neck, 
I  ears,  Tbe  nails  may  become  unnaturally  soft  or  brittle. 
Alorhid  Feart^, — This  peculiar  mtunfestation  of  nervous  exhaustion 
y  ansume  one  of  several  types.  Attempts  id  classitieation  of  tliese 
morbid  fears  have  been  made  by  some  autiiors.  such  as  fear  of  liijbtniiig, 
of  places,  man  and  society,  solilude.  accident,  etc.  and  sjieciul  names 
Imvc  been  applied  by  them  to  ctich  '"f  these  types.     Fears  of  this  kind 

tiy  l>e  present  without  any  other  manifestation  of  mental  impairment. 
ley  are  nsmdly  uncontrollahle,  in  spite  of  tbe  fact  that  the  patient  may 
exbiliit  a  knowledge  thut  tbey  are  groundless  and  absnrd.  They  seem  to 
take  M\  possession  of  a  hcinir.and  to  cause  mental  torture  of  an  extreme 
kind. 

Finally*  roelancbolia  is  not  an  infrequent  symi»tom  of  neurastlrenia. 
may   be    accompanied    hy    iiaroxysms   of    lani^rhiufr,   weepin«r,   and 
ftterical  phenomena. 

Prognosis.— I   have  never  observed   a  case  of  neurasthenia  where 

nth  bas  occnrre<l,  save  tbrouorh  some  intercurrent  disease:  and  I  doubt 

[such  an  occurrence  h»s  ever  been  noted   by  a  competent  observer.     1 

ive,  however,  **een  or*ianie  disease  develop  in  the  brain  and  spinal  cord 

tpparently  as  a  sequel  to  tbe  neurasthenic  stnte)  in  several  instances, 

idancholia.  delusions  of    various   kinds,  and   even    mania    have    been 

Bown  to  develop  in   subjects  who  bad  previously  sntlered  from  symp- 

[is  of  nervous  exhaustion.      T   am   nr^t  inclined   to  believe  that  these 

m  are  extremely   uncommon,     (inite   a   lar^re   proportion  of  insane 

kbject0  jrive  a  history  which  leads  to  a  different  conclusion  tlnm  that 

ren  by  most  authors. 

A  very  large  proportion  of  neurasthenic  cases  drag  out  a  niist^-able 
istence  for  years;    become  hopeless  invalids;    .*ind  eventually  die  of 
"ome  intcrctirrent  disease.    It  is  a  daily  experien^-e  witli  me  to  encounter 
oth  males  and  females  who  are  totjdly  unfitted  for  the  active  duties  of 

u 
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life  from  neurasthenia.  To  many  of  them  the  possibility  of  death  would 
lie  robbed  of  its  terrors,  because  life  has  ceased  to  be  a  source  of  comfort 
or  of  usefulness. 

Treatment. — In  this  class  of  cases,  my  experience  has  convinced  me 
that  '*  eye-strain  "  constitutes  one  of  the  most  important  factors  in  the 
causation  of  the  symptoms,  and  that  the  detection  and  relief  of  the  defect 
which  exists  in  any  individual  case  is  of  the  greatest  imiK)rtanee.  I 
could  quote  case  alter  case,  if  space  would  permit,  to  prove  this  asser- 
tion. One  of  the  most  remarkable  instances  of  this  kind  whichever 
came  under  my  personal  observation  m:iy  be  worthy  of  record  here:— 

Cask  I.   Cerebral  Xruraathenia.   Gastralf/ia,  PersUtent    Tremor,  etc. — Mrs. .  age^i 

tbrty-tlin'e.  Her  father  and  mother  di<-<i  of  phlhisis,  a.s  well  as  several  blood  relative?.  H*« 
two  children  ;  was  "  very  nervous  "  iis  a  chiM.  For  the  i»ast  sixteen  years  has  been  more 
or  less  of  an  invalid.  For  some  years  iho  patient  ha^  not  been  able  to  spend  her  evenings 
with  lier  faiaily  or  to  see  company.  She  reads  without  fatigue,  has  suffered  but  little  with 
headaches,  and  has  never  had  marked  asthenopic  symptoms.  8he  had  suffered  greatly 
for  some  years  with  recurring  attacks  of  j.;;istralf^ia.  a  loss  of  emotional  control,  wvere 
palpitation  of  the  heart,  and  an  inability  to  endure  physical  exertion  or  any  form  of 
excitement.     Has  always  been  reijular  in  menstruation. 

When  I  first  saw  the  patient,  she  trembled  violently,  had  moist  palms.  andcouMnot 
without  great  effort  control  her  emotions.  Her  eyos  were  constantly  avertei  while  in 
conversation,  being  generally  <hrected  toward  the  tloor.  Her  voice  was  feeble  and  tn-mu- 
lous,  and  at  times  scarcely  audible.  Cnder  any  excitement,  she  would  ex|»erien.e  a 
choking  sensation.  During  one  interviitw  in  my  office,  she  was  so  attacked,  and  suffered 
like  a  j>erson  in  the  height  of  a  paroxysm  of  asthma. 

An  examination  of  her  eyes  under  atropine  siiowed  ; — 
Kiaui'tr<'|.ia. 

Ko.p/n.rui  of  a  bi<;h  «l"urco  (''.°). 
r.)\v.T  of  ah'lu-'tion    1°;   (>f  aMucli-'ii,  L'^° 

Daily  applk-ations  of  statie  nisulatioii  ^ave  Iw-r  but  little  rel-.of;  al(li<Mic;h  tli'-v  ^^•■^•' 
jersi.^t'd  in  for  some  week.-  I'l-inatie  ulas~<->  annoye(i  her  and  yielded  negative  r*-*-!^- 
Her  tr"-nH)r  and  emotional  e.xeitaiulity  persisted,  and  her  condition  remained  pra-ti'^:')' 
uii'han^ed.  Finally,  she  cons<'nte<l  to  allow  nie  to  perform  partial  tenotomy  U}""n  '-'^ 
ml'-rnal  reeti  iniisrK-s.  Withm  t\v«*nty  four  hours,  hrr  trcmhliiifj  rt'inrd  and  h.t."'  r-  i 
n-turned.  In  Ir.-s  than  two  \ve"k<  she  was  able  to  attend  i-laces  of  amusement.  eni'^T^'''' 
lier  friends  and  pcrfoini  all  the  <lin:e<  of  life  as  well  as  when  a  girl.  She  h.is  remft'"'"* 
<ili-o!utoly  free  from  atta<'kH  of  L'astraljiia  and  cardiac  palpitation  since  the  last  op^rit'.'"' 
(nearly  two  yf-ars  a^Z'O-  -"^"d  lo<.ks  at  least  ten  vears  younger  than  when  I  first  saw  li-' 
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Anotber  eqimlly  striking  case  of  cerebral  netirastbenia  is  illustmteil 
in  the  (ul lowing  bistory  i — 

Caak  II.  Otrebrtil  Neura»thrnin.  Otmtant  Ihitiin  the  Head  &f  Mvt  ITean'  Buratifm, 

pio,  eic. — Female,  unuiurnetl,  nged  twenty-^ne  years. 
Familt^  Umtory, — Matemal  aunt  and  five  iA(:*?ruttl  rektivos  died  of  phthisU,  two 
tiiiits  liinl  chrontc  cLur^w, 

Eyr  *Ir/fru. — Futit'nt  hrwl  hypero[tjii  (Intent)  of  1.25  D,  and  exopboria  (manifest)  of  2®. 

[itent  liyperi^jorift  of  2**  wji*  milj^e<^uently  discovered 

This  yoQjig  I»dy  was  t»roughl  mlo  my  oJBfe  Itv  two  ftsHiBtants,  wIjo  were  obliged  to 

ber  from  the  cttrvmg*?.     For  peveml  years  tshe  liati  bocn  curned  daily  from  her  room 

^the  Lbrary  of  her  fallier  h  btJUy^,  und,  after  rechiiing  in  a  dmn  for  a  f<*w  hours,  ehe 

id  be  again  c&rried  to  her  bed -room.   She  could  mauag(>  with  diiSculty  to  walk  alowly 

a  roQiu.    i^ho  h^d  not  been  able  to  write,  tend,  6ow,  or  see  htft  fnoni  mlinmie 

Qrl«  for  fivt*  yenre  ou  account  of  a  constant  pain  in  her  head,  which  was  rendered 

^Iturable  by   any   UJ^e  of  the  eyca  or  excitement.      Her  symptoniB    began   while  at 

irding  school,  from  which  she  was  removed  In  her  home  in  a  recumbent  j^oKlure  and  by 

stages. 

I  tiAi>d  static  electricity  npan  thia  patient  fureome  weeks  witii  aRhghi  yn|»rovement 

bf^r  puwt^r  (if  walking,  but  no  reli>^f  to  her  bead.     I  tlieti  per^uiwied  ht?r  to  consent  to  a 

i*f  (liy  prirtial  leooloraies)  c*f  her  abntirmal  eye-teneson.     Tenotomies  were  then  |»er- 

lied   u|»on  her  hh  suf<erior  rectus  and  both  extern i  within  the  Bpace  of  two  weeks. 

»nt  that  date  her  improvement  m'jw  very  rapid.    8ho  was  sent  home  a  few  weeks  later 

acally  cured. 

^letter  from  hur  |th\sician,  lately  received  by  me,  fuvs: — 

four  patient  IB  the  wonder  of  th  i8  rt*gion.     .^he  rivals  tho  '  Jersey  Lily'  in  her  feata 
Jkrng" 

Before  tliii»  patient  was  sent  home  she  ascended  and  descended  five  (lights  of  stairs 
Hj,  and  averaged  over  a  tiule  «  walk  each  day  withont  a  companion  to  lus&ist  ber. 

In  case  the  eye  [)v  foinnl  to  \k'  entirely  free  from  nlmormalities  of 

Traction  or  fteeonimodntion.  htkI  tlie  orniar  niuseles  to  be  nonnal,  I 

jiild   a^lvise  rest  as  i\   vjiliialiU'   stri>   tuwiinl   i\  vure.     The  plnn   fir^*t 

k|^gi*steil  by  Dr.  S.  Weir  Mittdiell  (now  genenilly  known  as  the  *'  rt'.st- 

ire**)  hni*  proven  of  gretit  value  in  some  of  my  eai^es.     It  consists  of 

rfect  isolation,  a  prolony:e<l  eonlinement  to  bed,  anil  a  total  cessation 

bodily  or  mental    pnrAnits*  combined   with  reguhir  and   systematic 

Minir.  masHage,  and  electrical  applieationB.     It  is  eRpeeirdly  adapted 

females;  Init,  in  a  moditied  form,  is  useful  in  male  snbjoets* 

With  males,  it   is   usually  well   to   a<lvise   early  a  total  withdrawal 

>m  business  lor  a  time,  and  retirement  to  some  quiet  place  where  out- 

ioor  sports  can  be  indultred  in.     I  seldom  advise  travel,  because  it 

Ivolves  too  mttcb  excitement. 

Sleeplessness  may  usually  be  controlled  b}^  a  jurlieiuus  use  of  the 

>mkles,  some  preparations  of  valerian,  chloral,  hyoscyamus,  conium, 

'  opium.     I  selilom  employ  any  dnitf,  however,  for  the  relief  of  this 

pnptom  until  I  have  thoroughly  cauterized  the  back  of  the  neck  (over 
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the  point  of  entrance  of  the  vertebral  arteries)  with  the  white-hot 
lihitinum  tip.     Such  an  application  is  often  immediate  in  its  effects. 

Sweating  of  the  hands  and  feet  is  genendly  relieved  by  atropine  and 
friction  of  the  parts  after  bathing  them  in  very  hot  water. 

Disturbances  of  the  digestive  functions  are  often  greatly  benefited 
b}'  a  prolonged  use  of  hot-water  drinking  (see  p.  248)  and  the  adminis- 
tration of  tonics.  Stimulants  may  be  given  in  some  ca.ses  directly  after 
eating.  In  occasional  instances  1  am  compelled  to  restrict  patients  for 
a  time  exclusively  to  a  milk  diet. 

Static  electricity,  by  the  spark  method,  the  static  breeze,  or  simple 

insulation  often  acts  as  a  great  aid  in  the  cure  of  these  cases.     General 

faradization  or  general  galvanization  are  excellent  methods  of  employing 

electricity  upon  these  subjects,  in  case  a  static  machine  is  not  attainable,or 

as  a  substitute  for  static  applications  when  the  patient  fails  to  respond  to 

its  influence. 

MIGRAINE — SICK-HEADACHE — MEGRIM. 

This  distressing  condition  is  characterized  by  paroxysmal  attacks 
of  pain  in  the  head  (usually  unilateral,  but  not  always  so),  accompauie<l 
by  nausea,  eructations  of  gas  from  the  stomach,  and  vomiting.  Between 
the  i)aroxysms,  the  patient  generally  enjoys  more  or  less  perfect  health 
and  is  free  from  pain. 

There  is  perhaps  no  form  of  pain  that  is  more  commonly  encountered 
by  the  physician  than  this;  unless  it  be  "neuralgia**  in  the  common 
acce[)tatioii  of  that  term.  Sutferers  from  sick-headaches  are  to  be  found 
in  every  lari^e  city  and  country  town,  especially  anions  the  brain-workers 
in  coiitni-distiiK'tion  from  the  iiuiscle-workers.  No  clime  orntinosplierir 
condition  sconis  to  confer  iinniunity  from  the  attacks  to  those  who  are 
coniicnitally  predisposed  to  them. 

.1  a|)proacli  the  discussion  of  this  subject  with  more  than  ordinary 
interest,  because  for  nearly  thirty  years  1  was  j)ersonally  a  victim  to  ll»t' 
most  severe  form  of  these  attacks.  Within  the  past  ten  years,  I  havf 
treated  a  very  hirge  number  of  these  cases  with  the  most  satisfactory 
it'sults;  hence,  my  convictions  are  strong  in  reference  to  their  cjuisiiti*^" 
and  their  treatment. 

Etiology. — MiijrauH'  nms  in  j)iNuht\s.  Hereditary  predisposition'"^ 
perhaps  more  strongly  marked  in  this  atfection  than  in  most  of  ^''^' 
so-called  functional  nervous  maladies.  In  all  of  this  class  such  a  1""^'' 
disposition  is  very  marked,  and  particularly  so  in  migraine. 

Most  authorities  classify  migraine  under  the  *'  vaso-motor  neuruse?'- 
but,  in  the  light  of  my  own  observations  in  this  special  fiehl,  1  prefer ^'^ 
discuss    it  under   the    head   of   functional    nervous    rliseases,  becaus<*  I 
believe  that  re/lex  irritation  of  the  oculo-nrnral  type  lies  at  the  lK)ttoiii 
of  the  attacks. 
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It  is  (luite  remarkable  how  often  the  family  histon'  of  this  class  of 
patients  points  to  a  tubercular  precUHpoaition.  It  is,  in  my  experience, 
very  rare  to  find  typical  attacks  of  migraine  in  a  male  or  female  who  has 
not  had  some  relatives  die  of  phthisis. 

For  many  years  I  have  taught  in  m}'  lectures  that  I  had  yet  to  meet 
a  case  of  typical  migraine  in  which  an  examination  of  the  eyes  or  the 
eye-muscles  would  not  show  the  existence  of  a  marked,  error.  All 
observations  to  date  confirm  me  in  this  view.  Latent  ht/penfjiia  is 
an  extremel}'  common  cause  of  reflex  disturbance  in  these  cases ;  and 
esophoria  or  hyperphoria  (p.  143)  are  not  infrequently  found. 

No  one  in  the  profession,  as  far  as  my  information  goes,  has  ever  kei>t 
such  careful  records  of  the  condition  of  the  eye  and  its  muscles  in  de- 
scendants of ''  conBumptive  "  ancestry  as  has  my  friend,  Dr.  G.  T.  Stevens. 
His  investigations  in  this  particular  direction  have  been  noted  carefully 
in  several  thousand  patients.  They  go  to  confirm  my  own  researches  in 
the  conclusion  that  a  hyperopic  eye  exists  in  an  extremely  large  percent- 
age of  these  subjects,  and  that  ocular  insufllciency  is  also  very  common 
among  them. 

To  avoid  repetition,  I  would  refer  the  reader  to  some  pertinent 
remarks  upon  the  generally  accepted  views  respecting  the  causes  of 
sick-headache  which  I  have  made  in  the  second  section  of  this  work 
(p.  127). 

The  age  varies  at  which  patients  exi)erience  their  first  attack.  Gen- 
erally they  develop  during  childhood,  provided  the  occupation  of  the 
child  requires  much  eye-work,  as  in  the  case  of  educational  pursuits.  If 
they  begin  after  the  twenty-fifth  year,  I  generally  am  led  to  suspect  some 
intercurrent  disease  in  addition  to  ''  eye-strain." 

Symptoms. — Attacks  of  sick-headache  are  always  paroxysmal  and 
peculiarly  '•'  explosive  "  in  character.  They  come  without  known  cause, 
as  do  epileptic  seizures;  although  all  persons  so  afflicted,  as  well  as 
their  doctor,  usually  think  that  they  know  the  particular  exciting  cause 
of  each  paroxysm.     (See  p.  128.) 

Premonitory  symptoms,  as  a  rule,  warn  the  patient  of  the  approach 
of  an  attack.  They  awake  with  a  peculiar  ''  heavy  feeling"  in  the  head, 
or  a  sense  of  languor,  or  a  disinclination  to  eat,  or  to  smoke  (if  addicted 
to  tobacco).  They  are  often  constipated,  and  feel  a  peculiar  aversion  to 
mental  effort  or  to  gayety.  Sudden  movements  of  the  head  or  body  are 
often  followed  by  pain  in  the  head.  Stooping  is  liable  to  produce 
unpleasant  sensations.  They  are  apt  to  yawn  frequently,  and  eructations 
are  not  uncommon.  In  rare  instances,  these  attacks  are  preceded  by  a 
marked  buoyancj'  of  spirits  on  the  preceding  day. 

As  the  day  progresses,  pain  of  a  decided  character  begins  to  be  felt 
in  the  head.     It  may  be  unilateral  or  bilateral.     If  unilateral,  the  left  or 
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Mh*  liulji  ^Hiile  It  re  equally  apt  to  he  the  scat  of  parn.  The  special  «eii«e8 
beeome  nliiioniiully  acuio.  The  turuiianil  nrteries  are  swollen  an  i\\^ 
iirtbeted  side  uiul  feel  like  wliiix-urdn  heueatii  the  *kiu.  The  pfitto 
beji^ina  to  experience  pulHatioiis  within  the  head,  which  &<?nd  shooting 
puins  with  (h(»ni  of  a  sevei-e  ehuracter.  The  re<jri<>ii  of  the  stomach  olleu 
tWis  nii|>h?asantlj,  as  if  distended  with  ga^.  Liglit  bt»come8  jmiufuLanii 
tile  eye  of  the  affected  side  gradually  changes  in  its  ap|»e^rane«*.  It  i^ 
usually  dull,  retraeted,  and  not  widely  opened.  The  puptl  inav  *Hr 
'  slightly  dilated. 

The  seat  (jf  pain  may  l>e  at  first  In  the  occipital  region  or  u^^r 
the  furuheail  «rr  temple;  but  it  tends  to  spread  gm*lually  over  thi^ 
alfeeted  side  as  the  paroxj'sm  increases  in  severity.  The  ccnicftl 
region  of  the  spine  is  apt  tn  be  mure  or  less  allectcil  with  an  acbtiig 
sensation. 

Toward  the  close  of  the  ciny  the  patient  is  (il)liged  to  give  up  *"^'*'* 
ness  ami  retire  to  absolute  quiet  and  a  dimly-lighted  room,  jirovided  ilt*^ 
attack  is  a  severe  and  typical  one.  TIjc  pain  beeomes  more  and  uio*^ 
intense  until  it  eulrainates  in  vomiting.  This  ofben  closes  the  attack m^ 
the  patient  falls  into  a  heavy  sleep  elosely  resembling  that  whieh  folK»^* 
jin  epileptic  seizuie.  Several  tit»  of  vomiting  are  generally  ex|M'ru'luT^^. 
accompanied  by  retching,  sweating,  j>allor  and  extreme  physical  prwi^tra*" 
t ion,  before  entire  relief  from  pairj  comes. 

No  one  whii  has  never  experienced  a  severe  attack  of  tltis  kinil 
conceive  uf  the  torture  which  such  a  patient  endures.     It  deprive*!^  hi 
of  all  power  of  performing  the  siini^lest  mental  processes  and  take^finwi 
the  ability  to  endure  sufl'ering.     In  addition,  the  patient  is  haraiM*i**l  I 
all  forms  uf  visual  disturbances,  even  when  the  lids  are  cloaed.    Si 
pjitients  may  be  renderiHl  partially  or  totally  blind  during  llio  att^u- 
The  hearing  and   smell  nre  ho  acute  as  to  detect  things  whieh  wouE  ^^ 
otherwise  be  unnoticed,  and  to  cause  them  to  suffer  acutely  in  coo« 
qnenru  id'  such  perceptions.     Bright  zigzag  lines  of  ligbt  often  seeiu 
Ilit  across  the  vision;  or  luminous  spots  may  appear,  which  grow  ia  §iJ 
arid  brilliancy  till  they  l>ecome  intolerable.     Sensation  may  be  aboli«bi 
in  some  well-deltned  area  of  the  skin. 

The  fre<iuency  of  the  paroxysms  varies  in  diflTerent  indiTidu*! 
Some  have  them  once  a  week,  others  once  a  month*  others  mticfa 
frequently* 

Between  the  attacks  the  patient  usually  feels  perfectly    well  nt^  ^^ 
generally  sutfers  from  no  nervous  symptonTs.     There  are  exception^* 
this  rule,  however,  which  are  well   illustrated  in  the  few  cased  crt^ 
These  are  taken  from  my  own   recorfl«.     They  re|)n*sent  but  s  8i 
fraction  of  siniihir  cases  which  J  jim  cimstantly  observing  in  my  pncti< 
otUee  work. 


Without  atropine  , 
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Cask  I.  Inherited  Sickhca<lachc,   Vertigo,  Lom  of  Enuttional  Control,  mc. — Mr. , 

aged  twenty-eight ;  haA  had  nevere  headaches  at  least  once  each  week  since  the  ago  of  six. 
ConBumption  very  frequent  in  his  maUirnal  anceutry  and  inunediate  relativuH.  Ha«  sutfered 
with  diplopia  at  times ;  especially  when  fuiigue<l  by  the  us**  of  ilw  eyes  for  near- work.  I  la** 
lately  had  a  marked  increase  of  the  headache.  The  aiiivcks  are  excruciatingly  severe 
and  almost  constant.  Ha.s  tried  almost  every  known  drug,  but  has  found  all  more 
or  less  unsatisfactory.  Within  the  three  months  preceding  the  examination  of  the  eyes 
has  hiwl,  in  addition  to  the  hea<lache,  "extreme  nervousness."  with  a  loss  of  emotional 
tontrol.  attacks  of  vertigo,  which  have  been  distressing,  and  an  inabilit}'  to  use  the  eyes 
steadily  for  any  length  of  time  without  great  fatigue,  lias  used  a  -f-  1-^  ^-  glass  at 
times  for  reading. 

Examviation  of  the  eyes  shows  . — 

().  1).  V 2g 

O.  ^^.  V. ^8 

Binoc.  V f  5J 

External  insufficiency  (esophoria)  7° 

Adduction  20® 

Abduction 4° 

Visual  field normal. 

lieadmg  power:  No.  1  type  rea<l  easily  by  -\-  1.50  at  ten  inches. 

0.   D.    ,% made  ijj  by   -;    .l.UO 

O.   S.    iVo made  jg  by  -f-  3.00 

BintM;.  1% made  jg  by  -f-  3.00 

External  insufficiency  5°,  but  totally  relieved  by    t-  3.00  glasses, 

without  prisms. 
Reading  power:  test  type.  No.  1,  read  with  ease  with  -|-  1.00. 

Ordered  -\-  1.75  glasses  for  each  eye,  in  spectacle-frames  ;  these  to  be  worn  constantly, 
for  both  distant  and  near  vision. 

The  correction  of  this  ocular  defect  juadr  a  nnnpletr  nin\  The  patient  did  not  have 
a  headache  for  over  eight  months.  an<l  all  tin?  n«*rvous  symptoms  disaj>peared  immediately. 
During  the  past  five  years,  the  attacks  of  headache  have  not  exceeded  two  a  year.  They 
invariably  follow  excessive  mental  effort  and  a  protracted  use  of  the  eyes.  This  case 
illustrates  well  the  acuteness  of  vision  which  existed  before  the  use  of  atropine,  in  spite  of 
a  high  degree  of  hyperopia. 

Case  II.  Headacfie,  Mental  DejyreAnion,  ajid  Insomnia. — Mr.  ,  aged  forty-nine: 

lawyer.  Phthisis  common  among  maternal  ancestry.  Has  had  more  or  less  headache, 
hut  no  periodical  attacks  of  migraine.  IIa<  begun  to  -snffer  f<»r  the  past  two  years  with 
extreme  heada<*hes.  insomnia,  inability  to  use  th(ieyes,  great  mental  depression,  and  vertigo. 
Has  never  required  glasses  even  to  read. 

Eraminaiion  of  the  eyes  show^ : — 

A  '•  manifest"  myopia  of —  0.75  existed  before  atropine  was  used. 

Hyperopia  under  atropine  corrected  by  -f  1 .50. 

External  insufficiency  (esophoria)  of  1°. 

Adduction,  10®;  abduction,  5°. 

Marked  ciliary  spasm  (as  shown  by  the  effects  of  atrof.ine). 

An  uncontrollable  trembling  of  the  head,  and  severe  pain  at  the  occiput  invanably 
occurred  during  the  testing  of  the  eyes  for  insufficiency,  before  atropine  was  used. 


With  atropine 
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This  was  one  of  tlie  most  interesting  cases  I  have  ever  seen.  Any 
attempt  at  convergence  of  the  eyes  gave  intense  occipital  pain  ud  t 
shaking  of  the  head  wliieh  would  dislodge  the  s|)ectacle-fhkme.  Althoagfa 
he  exhibited,  under  atropiue,a  latent  hyperopia  of  a  marked  d^ree,be  wu 
apparently  myopic  before  its  use,  on  account  of  an  existing  ciliary  tpMU. 
The  total  muscular  power  of  adduction  and  abduction  was  extremdy  lov. 

The  use  of  atropine  i^rrested  all  the  reflex  nervous  pheDomeni  in 
this  subject  nt  once.  He  was  kept  under  its  influence  for  a  week;wu 
given  +  1.50  glasses  for  reading  and  all  near-work.  By  the  use  of  pri*- 
matic,  daily  exercise  for  the  muscles,  he  recovered  the  normal  power  of 
convergence  and  divergence  in  about  three  weeks.  In  this  case,  static 
sparks  were  administered  daily  to  the  occiput  and  cer^'^ical  region  of  tlte 
spine  for  several  weeks,  as  it  gave  the  patient  a  great  sense  of  relief  in 
the  head.  Although  all  pain  had  censed  from  the  first  administration  of 
atropine,  a  sense  of  '^  fullness  in  tlie  head  '^  remained,  which  war  orer- 
eonie  entirely  by  tlie  static  sfmrk  and  ergot. 

Cask  III.  HytiUria  and  Morbvl  />ar«,  aMociaUdwith  Headache. — Mr». ,9ff^ 

twenty-^even  ;  wife  and  mother  of  two  children.  IIa8  a  well-marked  phthiBical  ancf^- 
Patient  ha8  had  Rorofuloafl  joint-diflea^e.  Prior  to  the  examination  ^he  ha^l  been  giowiog 
hvRterical,  with  a  tendency  to  cry  conBtantly.  Huh  had  repeated  "  ftinking  feelings"  Hii 
an  avention  to  crowds,  and  morbid  fean>.  Suffers  greatly  from  sick-headachtt.  Ilf  ^ 
amenorrhoea  for  many  yearn  nt  intervals. 

Erami nation  of  the  eyes  shows: — 
Witlumt  atropine,  O.  D.  v.— ?g .    .  with  atropine.  If  imi^rfrrt. 

'■         O.  S.  V.-?g ••  -        2}       " 

"  "      Esophoria.     4°. 

"      A(Mu.-tion.  \2°. 
•*      Abduction,    «;°. 
Ilyperopic  iistiginatisin  of  a  hi^h  deur*'*-  (  •    l.'»<))  in  viuh  oyt*. 

Tiiis  ])atient  did  not  wait  in  tlie  city  to  have  hrr  visual  apixiratu* 
correctcMl.  The  case,  however,  illustrates  well  the  existence  of  a  marM 
hyperopie  defect  and  muscular  insutticiency  as  a  cause  of  hea<lache. 

Cask  IV.  Excnic'iatiinj  IToufnrhrn.  ('Itnniir  Ihnrrhen,  and  Neura/t/tc  I\irfuy*n'*-^ 
Female,  ap<'<l  twelve. 

Famihi  History. — The  fatlifr  in  Pomcwhat  <*cc«*»itri«'  :in<l  intemperate :  |»uliii"i'*'^ 
ct)iisiiini'iion  w.iH  extn'm«*ly  coiimion  amonjz  the  pjii«'rnal  an('e.*«tr}' :  one  brotlnf-r  i-  *^ 
ej»ib'|»ti«'  ami  i>  j-artly  idiotit^ :  jill  the  pat»'rnal  hid*-  of  thf  family  are  very  exoitabk  *"' 
n«'rvous  j>e()|'l»'. 

Thi''  littl*^  |.ati»Mit  was  a  ^reat  »5ut^"«-P*r.    \Vben«'Vi*r  attempts  w«Te  made  bv  hrr  |i*r**"'* 
to  Bend  her  to  s«'hool.  nhe  would  •  break  down  "  at  once  with  peiMiliar  attackn,  charart»*r:^*'' 
by  obntinatf'  vomiting,  chnmic  diarrho-a.  intractable  lieadache.  and  neuralgic  |»ainH  in  '^'*'' 
8pine,  limbs,  and  chost.     All  medical  treat nn'nt  ha«l  proved  of  no  |>ermanent  l»en*^tit     • 
loim  aj»  Ktudy  wa?«  not  aitcmj»ted.  the  child  <nlb'n*d  only  at  intervals  with  Uiwe  te^^^"^ 
attacks,  but  she  remained  wt-ak  and  d«'licate. 
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Eye-defects. — An  examination  of  her  eyes  showed  a  lalent  hi/peropia  of  nearly  .'i  D. 
and  esophoria  of  8°.  Prior  to  the  use  of  atropine  she  had  normal  vision  (jg).  The  wear 
ing  of  spherical  glasses  (2  D.)  and  prisms  (4°  over  each  eye  with  the  bases  out)  caused  all 
her  distressing  symptoms  to  disappear  within  two  weeks. 

A  letter,  lately  received  from  her  mother,  says.  "  1  thank  you  next  to  the  dear  Lord 
for  removing  this  burden  of  anxiety  about  my  child,  which  was  becoming  unbearable." 

Prisms  were  or<lered  m  this  case  because  the  parents  decided  to  ]>ostpone  a  radical 
correction  of  the  muscular  error.     This  step  1  expect  to  undertake  very  soon. 

Ca.^E  V.  Or/ntal  Neural f/ia  and  Sick- headaches. — Mr. ,  aged  forty-seven.    Putient 

is  a  lawyer.  Mother  has  had  sick-headaches  every  week  for  her  life-time,  confining  her 
to  bed.  Sister  is  "very  nervous."  Patient  has  suffered  personally  either  with  orbital 
neuralgia  or  Bick-hearlachea  nearly  every  week  for  nearly  thirty  years.  The  attacks  usually 
hist  two  days  and  require  from  one  to  throe  grains  of  morphia  to  control  ihem.  They  s«M.-m 
to  be  indej)endentof  any  known  exciting  cause.  No  remedy  has  ever  been  found.  Patient 
has  consulted  several  of  our  best  physicians. 

Examination  of  the  eye  shows: — 

Normal  vision  before  atropine  was  instilled. 

A  lat^^nt  hyperopia  of  the  right  eye,  corrected  by  a  -f-  l''^^^  glass  ] 


A  lat^^nt  Hyperopia  ot  the  rigrit  eye,  corrected  by  a  -f-  l.ou  glass  "i 
A  latent  hyperoj)ia  of  the  left    ey«*,  corre«"t«*d  by  a  -^  1.50  glass  J  P      • 

4.25 
4.25 


Reading  test  for  No.  1  Jaeger  s  type,  under  atropine      \     "     '        "^     ' 


External  inhuificiency  (esophoria)  of  3°. 

I  ordered  this  patient  at  first  glasses  of  -f  1.00  for  distance  reading,  and  all  near- 
work.  The  insufficiency  at  first  ai)peared  to  be  corrected  without  prisms  by  his  "<listaine" 
glasses.    Subsequently  I  was  obliged  to  add  8°  of  prism,  as  he  refused  surgical  interference. 

Patient  experiences  great  relief  from  the  glasses  and  is  still  under  galvanic  treatment. 
The  neuralgic  attacks  are  apparently  occurring  at  less  frequent  intervals. 

Case  VI.  Excru^natvuf  Nenralf/ic  Jleadorhes. — Mi-. .  aged  thirty-nine.     Patient 

for  years  had  had  attacks  of  neuralgic  hea<]aelie.  usujvUy  hemicranic.  They  have  occurred 
with  increasing  frequency  and  severity  for  the  past  few  years.  They  have  of  late  become 
almost  constant  and  have  rendered  the  j-atient  entirely  incapable  of  following  his  profession 
with  pleasure  or  i>rofit. 

Examination  of  the  eye  shows . — 

A  latent  hyperopia  of  each  eye,  which  requires  a  -f-  2.75  glass  to  correct  it  when  the 
eye  is  under  atropine.     Without  atropine,  \.  --  fj  m  both  eyes. 

External  insufficiency  (e.'iophoria)  of  »>°. 

With  corrected  vision,  by  means  of  -f  1 .50  glasses  and  3°  of  prism  over  each  eye, 
this  patient  has  almost  entirely  regained  his  health.  His  neuralgic  attacks  are  very 
infrequent  and  are  usually  traceable  to  exc«*s8ive  use  of  the  adductor  muscles.  Patient 
still  wears  prisms  and  refuses  surgical  relief  for  his  esophoria. 

Case  VII.  Cerebral  Neurasthenia.  Psmdo-ataria,  and  Chronic  Headache. — Male, 
married,  aged  forty-three. 

Family  History. — Two  brothers  died  of  ].hthisis.  one  uncle  of  paralysis;  maternal 
ancestors  are  nervously  predisposed,  two  children  of  th*>  patient  suffer  from  nervous 
disturbances. 

Eye-defects. — Hyperopia  (latent)  of  2  D.     Esophoria  of  7®  (manifest). 

This  gentleman  was  a  great  sufferer.  Had  been  forc(»d  to  give  uf»  his  business  from 
constant  distress  in  the  head,  which  wa'«  aggravated  by  any  mental  labor.     He  walked 
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comfort^  !iinl  iilso  IVtMn  ;i   knowled^re  of  the  Inct  that  tUe  *•  maiiift'^t *' 
inHUl:ti<*ien(*y  wltii'li  tlir  pvisiu,s  rurrect  is  not  usujilly  all  that  arUidlv 
iieedi*  corroetioii.     rri**matic'  ghihseii  fre<iUoiitly  render   the  aj»peanuitt 
uf  the  sidewalk  or  Hoor  apparently  concave  to  a  patient  when  first  wonu  | 
Thi**  etl'eet  wtHJii  tuiidn  tu  jjjiss  away.     It  is  very  annoying  tu  how**  »t>t»^  | 
jects?,  and  they  Hhoidd  lie  prepared  for  it  l>y  timely  exphiuutiuu, 
^      Considerable  dittieulty  may  be  experienced  io  getting  jifttienU  W  I 
persevere  in   the   wearintf  of  ghisses  for  a  hitent  hyperopia,  iifter  tlw' 
elfeet!*  of  almpiue  have  alreaily  &ub»ided.     The  ciliary  musele  (if  wm  1^ 
eye  invariably  fights  tlie  glass  to  a  greater  or  leas  extent,  because  it  luw  j 
lon^  been  aeeiistoined  to  excessive  action  in  bringing  the  eye  tn  a  fot'tw 
hoth  for  distant  and  near  (dijects.     Tliis  aceounti*  for  the  faet  lh5»ttlie*«M 
patients   o(\^en   cx[HTiencc  a  dimness  of  viaion   at  tinien  throagb  tiw 
glasses  (wliieh  pasweH  off  as  soon  aj*  the  glasses  ai*e  removed )♦    1  '**** 
known  vertigo,  nansea,  and  even  vomiting  to  occur  ttom  this  eoiillkl^ 
between  the  ciliary  mtmcle  and  the  glass. 

Patient!*  should  be  tohl  that  these  ilifUcidtii-s  are  apt  lo  ariiMjf*»f 
some   weeks  or  months  at  intervals,  and  that  lliey  mnst  jxTsevtfW  in] 
wearing  the  glasses  ordi'red,  even  if  they  have  \n  remove  them  foro  f«'* 
minutes  at  a  time  whenever  tliey  become  pari i en larly  annoying.    Ili*j 
not  enough  for  them  to  use  their  glasses  for  reading  or  writing  tttil.V- 
The  "eye-stnun''  nuHt  he  overcome  withcnit  interruption,  if  wearr»tol 
expect  a  cure.     These  patients  will   very  otlen  tell  yon  *' that  tia^yi'*" 
flee  better  without  their  glasses  than  with  them;*'  and  they  may  wn»**| 
in  a  comphnniniT  tone  all  the  incoiiveiiieneeH  of  wearing  a  ghtss  eon^Uintl.v.  j 
sneh  as  irritation  of  the  nose,  tlie  trouble  of  cleaning  th«*m»  lhi»ttrco»»^J 
latiou  of  tnoisture  or  snow  upon  them,  the  disUgurctnentA^  etc. 
snch  complaints  1  constantly  have  to  deal  by  impressing  them  witMl* 
benefits  derive«l  from  the  glasses,  the  ditrerence  lietwcen  seeing  wilMl ' 
elTort  and    seeing  with   eye-strain,  the   necessity  of  strict  complifl'^'^ 
with    my   directions,  etc.     The   wearing  of  spectacle  ft   or   uose-gla***** 
constantly  is  at  best  a  nuisance,  and  to  ladies  they  are  soinetitnes  V**^?' 
repulsive;  but  wht*n   the  choice  between  sic k-headae lies  and   gla^twn  •* 
intelligently  dincnsMetl  lK»f«ire  this  class  of  sntferers.  it  is  very  iine<»innH>" 
to  lind  a  rebellious  [latient. 

During  a  [uiroxysm.  what  is  to  lie  done  for  the  patient!'  lull'* 
prodromal  stage,  give  a  good  purgative  or  an  emetic  early.  If  you<l*l*? 
it  until  late  in  the  day  the  jmroxysm  will  reach  its  height.  I  freqia^nl^f 
give  com  I  Ml  and  eathiirtic  pills  (three  or  four  at  a  dose),  and  follow  it  i" 
two  hours  with  wiirm  water  as  an  emetic. 

Sometimes  full  doses  of  bronirM*atteine,  or  the  fluid  extract  of 
guarana  in  drachm  doses  (repeated  if  necessary),  or  large  doee*  ^ 
qnmine  (ten  to  twenty  grains),  or  copious  draughts  of  very  hoi  w?»t<?Tt 
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^ill  cut  an  attzick  short,    AiJti|»yrine,  in  (Io»e»  of  two  to  five  grniiiH  every 
liQur,  will  often  cure  un  iiiuirk,  even  wben  exccsftively  severe.     These 

«inedie«,  however,  are  linblt"  Iti  prove  ineftectimi  when  luost  needed. 
When  the  pniu  l^eL'on1e»  verv  i+evere,  immersion  oT  the  entire  hotly 
"in  a  very  hnt  l«ith  will  yiliuosr  nlwfiy^  ^^^"^f  relief.     A  Ut\g  p;irtinlly  Hlled 
jrith  hot  water  pLiieed   at  ihe  back  of  the  neck  after  the  bath  h  mw 
^vt^eAhle  to  mo»t  sntterers  of  this  class  and  fret^uently  induecH  sleep 

The   paticni   should    Im  [>lticed   in  a   darkened    room  and  nil  nuihti* 

tUiiM  be  excluded.      FiiiiiHy,  a  full  ilase  of  ujorplnn  may  !ie  rei|inred  iu 
^Ireme  imroxysnm.     Of  all  tin*  reiucilies  rhnL  my  |>i  rscuuil  rK[)erienee 
IS  proved  to  be  erteetual,  a  brisk  purpitive  and  the  hot  bath  are  the 
iuo.«;t  liable  to  relieve  the  patient  priuujitly, 

II  have  never  observed  an}'  decidedly  curative  etVeets  fron*  medicu- 
n  or  eh'ctrieal  ati[>lications  ilnriui^  the  intervals  between  the  par- 
ysni«*.  Tlu*  intervals  may  be  prolonged  somewhat,  in  son)e  causes,  hy 
tonics,  out-of-tloor  sports*,  or  exereine,  a  regidar  life,  care  in  the  diet.  etc. ; 
btit  the  paroxy»niH  tend  to  return  with  severity  in  s|>itc  of  every  known 
precaution,  until  the  eye-strain  is  removed. 

kOf  late,  considerable  attention  has  been  given  to  the  de[iendence  of 
daclie  in  rerlaiu  canes  upon  a  partial  or  complete  tdisi ruction  of  the 
id  passages  due  to  hypertro|»hy  of  the  miu-ous  covering  of  the  turbi- 
tiated  boneH  or  dellcctiore*  of  the  nas.nl  septum.     These  conditions  are 

rre  eommonly  encountered  than  one  would  at  tirst  imaiiine, 
Frobabl)'  deflections  of  the  «eptuui  arctJue  in  |>artto  blows  received 
upon  the  nose  dnrin*i  ehildlif)M«b 

The  ex])launtiiUi  of  the  develi>pUR'Ut  of  beadaelie,  in  consetpieuce  of 
tin  obstruction  iu  tin*  uares  of  sufficient  extent  to  ititerfere  with  the 
oxygenation  of  the  posterior  uares  in  the  vault  of  the  [rharynx,  weems  to 
that  i>f  reflex  irritation  of  the  m-rves  di.'-tributed  to  that  j^arf.  wliic^h 
^obribly  induces  vaso-nn^tor  disturlmnees  within  the  eraniiniK 

While  my  exjierience  in  the  removal  of  sueh  obstructions  li\   intaiis 

the  nasal  trephine,  the  nasal  saw,  and  tippiications  of  chromic  acid  or 

m  ftctnal  cautery  is  not  extensive*  I  can  bear  testimony  to  the  fact  that 

[have  eneoimti'rcd  cases  where  this  step  has  led  to  marked   relief  of 

idaehe.      I  believe  Unit  in  typical  siekbeadaehe  0€*clusion  of  the  nares 

less   frequently  observed  than  iu  those  cases  winch   suiter  from  the 

lied  ^* catarrhal  '"  heatlaciies.     These  are  less  paroxysmal  and  severe 

»n  typical  attacks  of  miun'ainc, 

NEITIIALGIA. 

In  view  of  the  fact  that  dittereut  authors  irudmle  under  this  head 

idely  varying  conditions  which  are  associated  with  imroxysmal  jiain, 

may  In?  well  to  state  early  w  hat  uiy  conception  of  the  term  embraces. 
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It  is  rare,  in  my  expt-riuiice^  tu  observe  CAses  of  neuralgia  where «pre-l 
di*spo!*iiig  temiency  ciimiot  he  demon &trate<L  I  think  we  are  all  ftfrt  lol 
attjteh  too  niitcb  iinixirt:uiee  to  the  iiiodirviug  ami  exciting  chum's  of  | 
fuuetional  tiervoue*  attaeks.  I  believe  future  Investigation  will  justify 
this  eonelusion,  unci  tlint  the  views  of  the  profession  niiifti  uu*ler^o  ftj 
marked  reformuliujj  I'tjsjiecting  this  painful  and  iliHtre»»iug  mahuly. 

The  exciting  cuu»e4*  of  neuralgias  are  somelimes  very  ditBedittal 
determine.  I  quote  from  Rosenthal,  who  aptly  says;  **  The  arrangs*m*nt" 
of  the  central  mosaic  {ix.y  the  intermiutrling  of  nerve-roots  an«l  w\\^\ 
determines  the  law  of  pL'ripheral  manifestations/'  It  is  often  a  niattef  j 
of  ditlicnlty  to  aseertain  (even  by  a  careful  examination  of  the  palicul/j 
whether  some  local  cause  may  not  exist;  or,  if  it  is  not  discovcmltl 
whelber  some  form  of  retlex  irritation  i«  not  helping  to  keep  the  ueumlgml 
manifestations  active. 

Trouble  with  the  tt^etli  nmy  start  up  eitlier  a  trigeminal  neuralisiaiJ 
or  an  eanu^hif,  or  some  otlier  retlex  disturhauee,  which  o!len  pnsvitj 
ob«tinate  until  the  cause  is  removed  or  umelioratal.  Perhaps  a  pt-rio^^J 
titis  near  to  a  foramen  through  which  a  n^rve  passes  may  light  Qp  il 
neuralgia  in  thtit  nerve.  Again*  in  iuHjunmatory  exudattotiii,  cicsitmt^J 
tumors  of  ail  kinds,  and  other  cnn<liti<uis  may  occasionally  pres^  »|H>ili 
a  nerve  and  t^iuisc  neuralgic  mauifesUitions.  Finally,  reflex  irntiili<'BI 
from  the  eye,  nose,  mouth,  uterus,  oviines,  intestine,  bladder,  elit-ori>«, "fl 
rt'ctuui  may  i)r(»ve  to  be  exciting  causes  of  paroxysmal  pain  far  ri'movt^lj 
Crom  the  actual  cause. 

Of  all  these  rettex  causes,  I    regard   the  eye  ns  probably  thi*  mo^ 
counnoJi,  and  certainly  the  must  imiiorlant  one  to  search  for  earl v  in''*'* 
examination.     So  genemlly  do  1  lind  |)aipahle  evidences  of  eve-^leM  in 
these  cases,  tjiat  I  have  many  times  (piestioned  whether  this  factor  <ii^ 
not  surfKiss  in  its  fn-cpiency  all  others  combined.     Congenital  error*  of 
refraction  and  anonudies  in  the  eye-mnseles  are,  in  my  opinion,  the  ehipr 
factors  in  producing  the  ^hieuropathic  predisposition."     Their  ccmtinu* 
ance  without  relief  tends  also  under  certain  phy-^ical  conditions  toHrl»*j 
a  rellex  cause  fur  pwin  ;  as  well  as  for  the  more  serious  neurones,  wljfii  | 
the  subject  becomes   unable  to  endnre  the  eye-strain   which  sucli  <^'"" 
genital  defects  entail.     That  this  conclusion  is  not  irrational,  the  erti^'^  j 
of  removal  of  this  factor  in  many  eases  which  I  have  i)crsonaUy  i»b«*«^^^| 
c lefi  r  1  y  d  e  m  o  n  s  t  r  a t es . 

Morbid  Anatomy.^ As  a  rule,  it  may  be  stated  that  ueumlgb^  ^^\ 
seltlom  dependent  u[a>n  i>atliological  changes.  In  a  few  excrptio^*^  I 
cases,  however,  the  nerves  and  the  nerve-centres  may  reveal  in  a  vrinet?  j 
of  ways  the  existence  of  a  morbid  stjite.  These  morbid  condHfonn  t»*y| 
tisnally  be  diagnosed  aller  a  thorouLdi  examination  of  the  ca^  iin»i ' 
earefnl  study  of  the  symptoms  ha^  been  nnule. 
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In  the  nerve-lrunkis^  the  following  leHions  have  been  observed  in 
reported  cases  where  neuralgia  has  been  a  marked  symptom :  (1),  con- 
gestion and  thickening  of  the  sheath  of  the  nerve;  (2),  neuromata;  (3), 
sclerosis  and  atrophy  of  the  nerve  ;  (4),  granular  degeneration  of  the 
axis-cylinders;  (5),  inflammation  or  degeneration  of  the  ganglia  on  the 
posterior  spinal  nerve-roots;  (6),  similar  changes  in  the  ganglia  of  the 
sensory  cranial  nerves;  (7),  simple  atrophy  of  the  nerve,  following 
pressure  upon  it  from  one  or  more  of  the  causes  previously  mentioned ; 
and  (8),  capillary  hemorrhages  in  the  nerves  themselves. 

In  the  spinal  cord,  Anstie  has  claimed  theoretically  that  morbid 
processes  (atrophy  or  degeneration)  in  the  posterior  nerve-roots  or  in 
the  gray  matter  of  the  posterior  horns  i)robably  exist  in  neuralgia. 
Unfortunately  for  this  view,  pathological  research  has  failed  to  verify 
the  hypothesis.  Like  many  pure  hypotheses,  it  is  probably  without 
foundation. 

In  the  brain,  we  tind  that  tumors,  softening,  inflammatory  ex- 
udations, tubercle,  hemorrhagic  clots,  and  many  other  morbid  con- 
ditions may,  under  certain  circumstances,  irritate  the  roots  of  some 
cranial  nerve,  or  the  trunk  of  the  nerve  itself  These  morbid  conditions 
are,  however,  in  no  way  to  be  considered  as  pathognomonic  of  neuralgia. 

The  cranial  nerves  may  in  some  instances  be  independently  aflected 
with  any  of  the  changes  already  mentioned  in  connection  with  the 
nerves. 

My  friend,  Dr.  C.  L.  Dana,  of  New  York,  has  lately  contributed  an 
article  to  the  literature  of  neuralgia  based  upon  the  clinical  study  of 
453  casps.  Some  of  his  deductions  are  of  value  in  this  connection,  and 
therefore  (i noted. 

Respecting  the  percentage  of  the  various  types,  his  statistics  show 
that  41  per  cent,  were  of  the  trigeminal  type  ;  23  per  cent,  of  sciatic  ;  13 
per  cent,  of  the  intercostal ;  4.5  per  cent,  of  cervi co-occipital ;  2.5  pet 
cent,  of  lumbo-abdominal ;  2  per  cent,  of  articular;  and  about  2  per  cent, 
of  brachial. 

Respecting  the  season  of  the  year  which  is  most  frequently  attended 
with  neuralgic  attacks,  he  shows  that  winter  and  fall  have  a  larger  pro- 
portion  than  spring  and  autumn. 

Regarding  the  age  of  patients  so  afflicted,  he  shows  that  45  per  cent, 
developed  before  the  thirtieth  year. 

The  influence  of  sex  seems  to  be  apparent.  Females  are  shown  to 
be  attacked  more  commonly  than  men  in  the  proportion  of  5  to  3. 

In  this  paper,  migraine  is  classed  as  a  type  of  neuralgia.  Un- 
fortunately, in  my  opinion,  while  admitting  "  the  neuropathic  predis- 
position "  and  marked  "  family-tendency  "  to  neuralgia  in  any  or  all  of 
its    forms,  this   author  does   not   bring   into  prominence  the  common 
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relationship  between  eye-tftraiu  luid  these  attacks  which  In  now  being 
wry  generally  rt^^og^niiieiL 

111  sunimriry,  it  intiy  ba  amd  tlmt  we  ure  tbreed  to  admit  thut  the 
piitbolo^jy  of  neunilgia  is  au  yet  uinletermined.  It  has  lie^n  sou^bt  f<jr 
Uy  a  hnst  of  eiithusitistte  imthologists  without  any  »ntisfjictor>*  rcsull* 

Tlio  morbid  conditions  whit'b  Ujive  been  i^revioualy  enumemkd  »-** 
liavinLij  been  fouml  in  exceptional  cases  are  prolmbly  the  laat  to  beclin- 
i cully  suspi'L'te*!,  whenever  the  jmroxysnis  of  pain  arc  unassociated  *itli 
motor,  sensory,  or  truphie  distil rbum-es  lietween   the  paroxysm*,    AH 
of  the  Inter  observations  of  Dr.   Stevens  and  myself  go  to  show  lijit 
neiiinljjrie  attaekn  are  eurable  in  a  lnr<^e  projmrtiun  of  caseft  when  trfaterf 
by  the  n^liefof  eye-HtruiiL     Tliis   fact  i»  incapalile  of  explanatiou  if  lli^ 
presence  uf  pathological  lesions  of  the  brain,  spinal  conl,  or  the  nerve* 
alfeeted    with   nenrali^'ie   paroxysms    is   admitted.      Like  other  piircV> 
fnnetional  nennjses,  the  ileteetion  of  the  cause  and   tl»e  removal  of  a* 
irritation  {generally  of  a  retiex  type),  which  a  thorough  examination  »»^ 
the  ease  will   usually  reveal,  results  in  permanent  benefit  to  the  palic*^^ 
rtiul  a  more  or  le&s  complete  cessation  of  the  attacks. 

Symptoms.— The  chief  syjn|itom  of  this  affeetion   is   /jaui,    Tt» 
symptom  is  eharucterized  by  tlie  followin*^  i>eeuliariti**is  :■ — 

(1  j  It  is  very  acute,  paroxysmal,  antl  usually  intermittent. 

(2)  If  remittent,  the  remissions  are  very  distinctly  marked* 

(3)  The  pain  is  generally  unilateral, 

(4)  It  follows  the  course  an<l  distribution  nf  a  nerve. 

(5)  Tentler  p*)ints  (  pHutin  ihtiorom)  are  generally  preRent, 
ii\)  The  general  lit-alth  is  but  little  atlectefb 
( T )  Intlanimatory  symptoms  are  absent. 
(8)  Abiicjrn^al  i>henomena  of  a  sensory  ^  motor,  and  trophic  kind  ma 

be  associated  with  tlie  attaeks  cd*  pain,  hut  do  not  exist  bftwctn  T 
;iaroxysms. 

The  table  on  the  opposite  page  will  aid  the  render  tit  disiingm^hirj  ^ 
tlie  diagnostic  points  which  are  to  l)e  clinically  observed  in  pjim  ^"^ 
nlWieted  with  various  types  of  neurnljria.  Some  other  <Useas<*s  ifhk?=^  * 
simulate  neuralgia  will  be  contraKted  with  it  later. 

Clinically  we  are  forced  to  recognize  two  great  classes  of  neural^i^  ^ 
patients,  vi/.,  those  who  have  mild  and  infrei)Qent  attacks,  and  tW  ^  * 
whose  sntferings  are  almost  without  intermission^ 

A  careful  scrutiny  of  this  table  will  make  the  prominent  f4^turp»  <^  ^ 
tic-doulonreux,  cervico-oeeifntal  neural^rin,  cervico-hrachial  netimlfiJ^^ 
intercostal  neuralgia,  mastodyiiia,  liinilM,wdidoniinal  neuralgia^  an^*^ 
sciatica  more  apparent  than  a  long  desi-ription.  Such  a  table  aids  th^^^ 
render,  moreover,  in  eontrastinir  tlie  eliief  symptimis  nf  the  sfjecial  X\ |k**'^ 
of  neuralgia  most  frcipiently  encountered  in  medical  pnietice. 
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A  tew  i>omtfi  inny  In-  iiH'iitiuiR*d  separately,  however,  which  linve  more 
tlifin  ordinary  dia«:iiust,ie  imi»ortauee  in  ttiese  atfeetioim. 

(1)  The  diserinjijiutk)ii  bet  ween  iHMiralgic  attweks  which  follow  th<! 
development  of  some  orffanic  om'f'bmi  fusion  and  ordinary  neuralgia  i* 
elmieally  of  great  importanee.  It  mud i lies  materially  the  prognosia^iul 
tlie  trcatnieiU. 

(2)  The  i^aiijti  of  the  Jir>st  slufjtf  of  hatmotor  at<ixia  art!  verv  odfu 
mistaken  for  ruMiral^ia  and  rheumatism.  In  my  experience,  it  ij*  mre^v 
my  iirivUet^e  to  t^m-onnter  a  vui^v  of  this  Bpinal  disease  where  the  subjirt 
through  an  incorrect  diagnosis »  has  not  been  medicated  for  the  relief  uf 
one  oftheKC  eunditionH  for  a  longer  uv  shorter  time  liefore  he  is  hrouglit 
to  m}^  notice.  The  jjeenliarities  of  ataxic  jiains  have  already  been  (juit*" 
fidly  described. 

(3)  Organie  ^^phtal  lei^iffna  at*  Xhv  *' non-systematic ''  type  are  very 
apt  to  lie  miRtaken  for  iieiiralgi!*. 

(4)  Vt'rfehrnl  carient  is  n   prolific  sonrce  of  pain  in  the  young  whitli 
may  l>e  referred  to  parts  which  are  remote  from  the  spine,     1   rt?cflll»J 
case  where  pernistent  }jain  over  the  stomach  (produced   indirectly 
caries  of  tlie  spine)  was  treated  for  many  months  by  medicatioti,  Ui  t)^* 
serious  detriment  of  the  child. 

Tlie  table  opposite  may  "i<l  the  reader  in  making  thediAcrtmlimtioil 
mentioned. 

In  (riijeminal  marakiia  the  situation  uf  the  |>ain  and  the  locHlity  < 
the  '* pressure  points"  varies  with  the  bmncli  of  tlie  nerve  which 
artectcd.  It  is  very  rarely  lnlateral,and  seldom  altenmting  in  eharactt* 
Tlie  ophthalmic  branch  is  most  ulten  attacked.  When  accompanied  iJ 
ipasm  of  the  lacial  muscles,  it  is  know^n  as '* /tc  vonvnlin/,^^  Museuli 
movements  increase  the  pain  of  neuralgic  attacks;  hence,  chewing 
laughing,  talking,  etc.,  are  apt  to  lie  stucUously  avoided  during  thr^ 
attacks. 

In  sciatica  we  have  rme  of  the  mo^t  comnn*n  and  rebi*IUons  ty|)e«i  * 
neuralgia.     Exertion  of  any  kind,  such  as  silting  or  walking,  is  apt  1 
increase  the  severity  of  a  paroxysm  or  to  batten  the  approach  or 
attack.     It  is  most  common  in  middle  life,  and  very  rarely  enconniei 
in  childhood.     It  mtLy  be  associated  with  a  neuritis.     If  so,  the  intenra 
between  the  paroxysms  are  apt  to  be  associated  with  an  aching*  bur 
lug,  or  bruised  feeling  in  the  leg.    The  muscles  not  tnfrequiMitlv  und 
atrophy  in  cases  of  long  standing. 

The    ft/ f;»  eruptions  which  follow  or  accompany    ueiinilgic   ^t 
comprise  herpes,  pemphigus,  psoriasis,  erythema,  and  urticaria. 

The  deration  of  neuralgic  attacks  varies  from  a  few  rntnuii^  to 
several  days.  Paroxysm  generally  follows  paroxysm  with  more  or  !«■• 
rapidity  during  the  attack ;  while  pain  of  a  leas  severe  ly|>e  is  ofUm  ftH 
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during  tlu*  intervals.  Sometimes  tlu-  approaeli  of  an  attack  is  indicate^i 
by  cerliiin  prodromuta,  kiu^i  as  furmientiou,  tingling,  or  a  feeling  u^ 
stifliiess  in  a  purt. 

The  frequency   of  neuraltjic   attarkit   depends    upon    the   eicitirt'^ 
cause  and   the   susceptiliilitv  nl'  tlu-   imlividtuil  lo  reflex  irritation.     I  ^^ 
malariid  cases  they  occur  with  nmrkeii  periodicity,  and  sometinHs  U'lri-  ^ 
with  a  chill  and  end  with  sweating. 

Neurultjie  rittacks,  when  once  developed,  nre  very  apt  to  Ix*  more  t--^^ 
iem  freqffenf  autf  idtsfttitite  to  treatment.     If  the  attacks  are  very  sevc^'"^ 
and  prolonged,  the  general  health  of  the  patient  may  l>eco me  impaire^^^^ 
The  digestion  is  apt  to  be  imperfect  in  these  snbjeets,  the  honra  of  slee?"     P 
cut  short,  the  al)ility  to  take  exercise  lessenctl,  tlie  mental  power  mor     '"^ 
or  less  weakened,   the  disposition  rendered   irritable,  and   many  otht^s:^''" 
manifestations  of  the   neurasthenic  state  may  become  apparent  to  tl^^*^ 
patient  or  his    friends.     Personally,  I    regard  these  symptoms  as  cIu^^^t 
in  most  eases,  rather  to  the  exciting  cause  of  the  neuropathic  jiretli^^^ 
position  than  to  the  attacks  of  pain. 

Extremely  protnieted  or  very  frequent  neuralgic  attacks  t<*ud  t-— ^^^ 
impair  the  funriions  of  the  nerve  so  atTected.  In  some  instances,  ^  **'^ 
encounter  hy|K*mlge8ia,  atnestliesia,  paraisthesife,  paresis,  motor  pai8)^^0^ 
etc.,  as  a  result.  Twi tellings,  tremor,  or  convulsive  spasms  may  al*«^**** 
precede  or  accompany  severe  neuralgic  attacks.  The  trophic  function^*^* 
of  the  nerve  will  *>e  shown  to  have  been  disturbed  in  case  the  skin  get^^*** 

glossy  or  alfected  with  eruptions,  when  the  hair  becomes  excessi\'el_ ^T 

long  or  tliickj  when  the  nails  appenr  to  be  altered  in  appearance,  or  whiT    -^i* 
the  muscles  iindcriro  marked  atrophy. 

Diagnosis.^Sutlicient  has  already  been  said  to  aid  the  reader  it 
cliniraliy   recognizing  the    various   ft»rms  of  neuralgia  from  each  otbetf 
and   in  distinguishing  typical  neuralgic  attacks  from  organic  lesions  o 
the  brain,  spinal  cord,  or  vertebrse,  which  may  induce  paroxysms  of  | 
that  rnay  closely*  resemble  such  attacks. 

The  tables  previously  given   may  prove  of  utility  in  making  the#*— ' 
discriminations. 

Prognosis* — Like  other  functional  disease,  neuralgia  of  a  mild  or 
severe   type   is   seldom   if  ever   a  cause   of  deatlu      Still   it  must  \n 
admittetl   that  the   terrtltlc  sufferings  of  many   of  its  victims  not  in- 
frequently lejid  either  to  suicide  or  the  morphine  habit,  b<;caut>e  mjtn>^-^^*^ 
cases  are  extremely  intractable  to  medicinal  treatment,  and  the  vital  1 
forces  of  the  sntiVrer  beconio  exhausted  in  consequence  of  the  recurring 
paroxysms  of  pain.     When  the  trcMtment  of  this  malady  shall  have  lieen 
discussed,  it  will  be  shown  conclusively,  I   think,  that  the  cortlKTtiaQ 
of  its   reflex  causes  (chief  among  which   I   would  mention  eye-simin) 
lemis  to   hapi>icr    results    in    the    treatment    of  the    obstinate    \\\w  of 
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DPiiralgias  than  any  of  the  remedial  agents  commonly  extolled  by 
authors  of  repute. 

Treatment* — My  views  upon  this  head  are  somewhat  at  variance  with 
lose  which  have  previonsly  been  advanced  by  most  aiitbnrs.     If  the  fact 
he  sul)stantiatc*L  that  serious  eye-fletects  exist  in  a  ver\  large  pro- 
ion  of  those  subjects  who  sutfer  troni  frequent  and  ohstiuate  neuralgic 
ttacks^  we  must  naturally  look  to  the  e\ e  for  beneticial  results  which 
ay  be  ftnticipated  from  the  relief  of  this  exriiiug  cause.     Both  of  these 
inclusions  are,  to  my  mind,  suscejitibti*  of  proof  which  is  ecuichisive. 

In  the  prize  memoir  which  Dr  Stevens  presented  before  the  Royal 
Lcademy  of  Belgium,  he  reports  careful  deductions  drawn  from  eight 
hundred  and  eighty-live  neuralgic  subjects  whi<'h  he  had  examiiu-d  with 
l]>ecial  reference  to  the  existence  of  eye-defect  or  muscular  errors  in  the 
^orbit-  The  efiects  of  his  treatment  (directed  exclusively  to  tlie  correction 
of  such  errors)  are  shown  to  be  as  follow  hi  one  hundred  consecutive 
cases  selected  from  this  large  number: — 

Alter  eliminating  tiftecu  cases  (in  which,  for  various  reasons  Jje  had 
been  unalile  to  obtain  complete  records  of  the  results  of  such  treatment) 

•eighty-five  cases  are  reviewed  In'  this  author  tn  which  the  eye  alofje  va^i 
mibjecled  io  rt'rnedial  nifastfn'a  for  the  relief  of  neuralgic  paroxysms  of  u 
more  or  less  persistent  and  obstinate  type.  Of  these  eighty-five  subjects, 
seventy -one,  or  83^  per  cent.,  were  absolutely  cured;  ten,  or  llj  per 
cent-,  were  markedly  bene ti ted  ;  and  four,  or  4 J  per  cent.,  were  not 
materially  relieved* 

Altliough  an  analysis  of  so  small  a  number  of  cases  is  not  sulhcient 
to  warrant  any  piisitive  dcductious  respecting  pereentnges  of  cases  iu 
which  jiermanent  relief  may  l)e  expected  by  this  method  of  treatment 
when  skilifnlly  employed  by  com])eteut  experts,  it  cannot  be  denied  that 
the  results  ohtaiued  liy  this  authf>r  are  very  remarkable  tu\d  entitle  Ids 
views  to  thoughtful  consideratiun.  The  total  number  of  persons  exam- 
ined by  him  foreye-defect^  in  wlu*'h  ucuralgia  was  a  prominent  symptom, 
was  a  very  large  one.     His  observations  go  to  show  that  it  is  a  rare 

tecnrrence  to  find  a  typical  case  of  neuralgia  in  which  anomalies  of 
?fraction  or  a   lack  of  equilibrium  in   the  eye-muscles  does  not  exist, 
rovided  the  history  of  the  case  renders  the  iircscnce  of  organic  changes 
in  the  nerve-centres  highly  improl table. 

In  my  own  practice  I  have  examined  during  the  last  three  years 
over  Hfty  victims  to  neuralgia  with  reference  to  tlie  existence  of  eye- 

» defect  as  an  exciting  cause  f)f  the  attacks.     I  have  fouiul  in  almost  every 
case  satisfactory  evidence  of  anomalies,  which  I  have  deemed  of  suili- 
cient  importance  to  require  correction.      In  some,  the  correction  of  a 
atent   hyperopia  by  convex  glasses   has  been   followed    hy    immediate 
rlief ;  in  others,  astigmatism  has  existed  to  a  high  degree  and  cylindrical 
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glasses  have  been  requireil  ;  in  a  tfiinl  t'luss,  the  eyes  have  been  disBim- 
ilar  in  reference  to  their  n'Trartive  ccitjtlitions  ;  in  n  fourth  ehi.s«,  them 
bus  given  ajidiHijutfibk*  evi*lenf*c  of  a  tendency  to  deviate  from  iht- con- 
dition  of  physiologicai  equililn'iuui.  Persons  of  the  fourth  class  hnwjn 
the  majority  of  eawes  liote^l  by  mc\  given  no  external  evidences  of 
fttrabismus  or  a  tendency  tliereto.  They  have,  however*  l»eeu  givativ 
lienefited  in  almost  evi^ry  instanee  in  respect  to  their  ueiiralgie  huliit, 
after  |>artiHl  tenotomies  have  been  performed  upon  the  eje-inuselesfortk' 
correetion  of  tlie  abnormal  mntsenlar  tension.  In  several  instnuees  1  have 
been  unable  to  persuade  a  patient  to  submit  to  isurgical  relief  for  ibifc 
defect.  Under  these  eirenniMtaneeH  I  have  resorted  to  prismatic  ghuwrs. 
The  results  so  obtained  have  iH>t  l*een  as  satisfaetury  as  I  might  wish. 

The  following  table  will  give  to  the  mind  of   the  reader  ii  clw 
coneeption  of  the  resulta  of  these  ohKervations;^ — 

A  TABIiE  BUOWING  TILE  RESULTH  OF  EY&TESTS*  MAUK  IS  FIFTY  O 
OF  TYPICAL  NEURAIXIIA- 


ASTIOKAXmSr.  MYOPIA.  HYI'EROI«lA. 


^^^^'  ^r., 


I 


j_ 


m 


jejtJtF.TKriFlA. 
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phoria.     phoria.    itha/ia^ 


8neh  a  table  shows  eonelusively  to  my  mind  the  neeess^ity  of  «ul»- 
jeeting  neuralgic  snljjeeta  to  a  systematic  method  of  eye  examination  »» 
well  as  a  complete  t*hy«ical  examination  (prior  to  medicinal  treatment, 
if  possible) ;  and  it  certainly  offers  some  forcible  suggestions  respecting 
certain  step?*  which  nniy  be  taken  for  its  relief! 

If,  after  a  satisfactory  correction  of  all  existing  defects  «o  dis- 
covered, the  neuralgic  paroxysms  persist,  further  search  ^houhl,  in  fflV 
opinion,  be  made  for  conditions  which  may  create  reflex  irrilHtion; 
such,  for  example^  as  nasal,  dental,  rectal,  uterine  and  ovarian  disonlcn, 
which  might  have  escaped  notice  in  the  earlier  examinations  of  tJi^ 
patient. 

Probably  no  nervuuj^  malady   depends,  in  a  larger  proportiea  of  ' 

cases,  upon  reflex  disturbances  than  does  neuralgia;  hence,  neither  tiro*' 

nor  troubic  should  be  spared  in  ferreting  out  the  cause.     That  thiscaa**^ 

is  not  always  to  be  songiit  for  along  the  course  of  the  atfected  nerve, i'^ , 

authorities  agree.     Thtit  it  may  be  far  removed  from  the  seat  of  pain  ^*  1 

indisputable.     The  udrairable  work  of  Hilton  on  **  Rest  and  Pain'^in*? 

be  read  with  profit  by  tiiose  who  seem  to  despise  soientillc  melbodi  ^* 

research,  ami  who  arc  ever  ready  to  gnisp  at  any  new  me<licinni  afij^ 

which  is  presented  to  them. 

♦  Many  of  Iht-  caw^  had  more  than  f»nc  error.     For  exampje,  oae  emtf  tiad  lijrp 
AMtigmjitUm,  eAophoHu,  liiid  liypirplioria. 
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I  would  not  be  conBtruciJ  hh  tkMiying  m  tofo  the  inftueiice  of  debili- 

ftting  influences  in  certain  casen  uf  iiennil<^ift^  such  as  tualitria,  rbeunirt- 

ism,  syphiii»i,  gout,  aotiimia,  et<*.     Any  of  the«e  may  constitute  a  factor 

certain  cases,  which  certainly  tiemaiuis  our  be«t  efforts  at  its  removal ; 

' yet,  on  the  other  hand,  uur  Hrst  duty  shoukl  alwayw  be  to   deteet  antl 

reiuove,  if  possible,  any  lueal  caui^e  wbicb  uuiy  uuitenailjk  a.ssist  in   prn- 

>ngiug  if  not  in  creating  the  nenralgie  tendency. 

If  malaria  exists,  <|uiuiijc    in    large  dosen,  arsenic,  or  Warburg '8 

ueture  will  usually  aid  in  the  recovery. 

[When  rheumatism  is  present,  salicylic  acid   in  Home  of  it»  variout* 

irations,  iodide  of  potash,  the  carbonates  of  .suda  aiui   pcitash  and 

[le  oil  of  wintergreen  luay  be  employed  with  good  residls.     C^alcbieiuii 

ay  be  given  if  gout  is  present. 

If  tiie  existence  of  syphiti.'*  is  strongly  suspected,  niereury  by  the 
mouth  or  skin  and  the  employ luent  of  the  iodides  and  ttmics  will  be 
indicated. 

In  ansemic  subjects,  it  is  well  to  give  cod-liver  oil,  iron,  arsenic,  and 
iryehnitt, 

Anumg  the  special  drugs  whieb  have  been  biglily  rerommeuded  for 

I  the  relief  of  neundgia  per  se  may  be  mentioned  t  (\)  phosphorus,  in  large 
jlof»es  e%^ery  four  hours  for  foity -eight  hours  (Thompson);  (2)  geUemi- 
^um,  in  doses  of  from  tive  to  twenty  nriuims   for  trigeminal  neuralgiu ; 
(3)  aconitia    (Tbiquesiiil  s   crystallized    alkaloid)   iu  doses    of  one  oue- 
flundred-and-fiftieth    ijl^)    i>f  a    grain   (Segnin);    {4)    atropia,   by    the 
mouth    or   hypodermieally    in    one-tiltieth    {^^(^)    grain    doses    (Anstie)r 
(5)  osniic  acid,  in  a  one  per  cent,  solutitjii  by  the  hypiMlerniic  method 
(Eulenberg);  {f»)  carbolic  acid  in  solution  of  two  parts  to  two  bniidred 
Mof  distilled  water,  by  the  hyfjodermie  method  in  doses  of  half  a  drachm 
■(Sebultz);  (7)  syru]*  of  bydiiotie  arid  ;  (8)  oil  of  tuqjentiiie.  iu  doses  uf 
Hi  half  ounce. 

■         Many  of  these  <lrugM   are  exceedingly  puisouous;    hence,  they  must 
^fkse  udministered  with  extreme  caution »  ami   their  eflecls  tiliuuld  be  eare- 
fnlly  noted  while  being  given  to  the  pat i cut, 

(During  the  ])aroxysms  of  pain,  or  following  them,  the  following 
letluals  of  treatment  may  \>e  tried  in  case  previous  suggestions  prove 
f  no  value: — 
(1 )  liliMering  over  the  nerve.  Tins  may  be  readily  done  by  holding 
hloroform  upon  the  nerve  under  a  watch-glass.  Several  spots  should  l>e 
lifttered  simultaTieously. 

(2)  The  atimhrti^traltoti  of  ttforphia  (bv  the  mouth  or  b3  means  cd'  a 
hvpoiiermic  syringe).     This  is  our  main-s^tay  during  the  paroxysms. 

(3)  The  afrplirntiofi  of  ife-^fagH  In  the  aptne  (Chapman).  Tliey  may 
Ebe  employed  for  from  a  half  hour  to  an  hour  several  limes  a  day. 
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tplivfitiftti  tjf  ihff  ai'iual  vtmtery  over  the  nlfected  nerve  al 

This  ^iv<.'ft  less  jjain  jiikI  bt;tter  refiiilta  than  blist(?rm^. 
nnpioymvtH   t»f   the  '' dniiv  gpark,'^  or   the   pmiHrn  ^fuif 
"  galvanie  batterij  o^'er  the  seat  of  pain  (see  Se<3ttou  Yllf. 
t^ontlerful  results  follow  th*^se  methods  of  IreatioeDL 
iid  jwrcaiiMiHi  oi^er  the  jtnneta  daior&sa  hy   mean^  of  tlit- 
rcussion  httmoicr.     This  will   not  be  borne  well  by  fiatipiit* 
^  parox^'Sfn. 
I  SfrfHiiftfj  the  offected  nerve.     OjHuioiis  differ   rea^jeetiiig  tht* 
mt  value  of  thiJt  procedure. 

Ant  pu  net  tire  or  eltviro-pHnrittre  over  the  affected   nervt**     A 

IS  thrust  slowly  and  carefully  through  the  skin  and  as  near  U\ 

tne  nerve^trnnk  as  possible.     When  tire  |>uint  tonclies  the  nerve  (told  bv 

culiar  feeling  on  the  [lart  of  llie  imtient)  it  is  best  to  withdraw  x\kt 

«^f?dl^.     If  the  galvanic  current  lie  employe*!,  car«  must  be  takt*fi  to 

prevent  electrolysis  of  the  nerve. 

(9)  Applieation  of  amnitia  mutnient  (one  grain  to  one  ounce  of  htA) 
to  the  mnt  of  pain  during  a  iJiiroxysm.     This  is  very  dangerous  if  the 
is  abrmled.     It  «houhl  \m  applied  only  with  gloved  handit  ami  kept 
,  from  the  eyes,  nose,  or  niouth. 

f  10)  Continued  applications  of  hot  tmter  to  the  part  itif€Cte<l*     This* 
Jial  measure  is  oiten  of  great  lJ€*nefit  during  the  paroxysms, 
,11)   Hot  water  nuiy  bt«  injected  Ruheutaneoiisly  over  the  nerve  (iS 
a  substitute  for  niorphiu)  < hiring  the  paroxysm. 
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HYDROPHOBIA. 
(Eabien  in  the  Human  Eace.) 

This  disease  tends  to  ii(H*iir  in  the  human  subject  after  inoculation 
^ith  the  saliva  of  an  animal  atiected  with  rabie*«.  Of  all  auimals,  the 
^g  is  most  eommoiily  attbcted  with  rabies ;  although  the  wolf  is 
frequently  so  attacked,  as  may  also  l»e  cats,  cows,  and  probfibly  other 
domrrttic  and  wild  ai^imalj^. 

Morbid  Anatomy* — In  the  sjnnal  cord  of  imticnts  who  have  died  of  this 
condition,  as  well  as  in  the  bruin,  the  biood-vesi^els  appear  to  l>e  dilated, 
iiml  their  walls  more  or  less  thickened*  Amyloid  degeiienxtion  and  an 
inercaiie  of  the  nuclei  in  tlie  eelU  of  the  neuroglia  have  also  been  oliserved. 

fuall  h e mo rr bailees  may  be  occasionally  detected  in  tlie  cord.    According 
Ross,  the  median  and  central  trronfis  of  cells  in  the  anterior  horns  of  the 
cord  may  be  shrunken  and  atrophicfl ;  and  the  uuclei  of  the  pjieumo^as- 

rc  and  sjiinal  accessory  nerves  in  the  mednlla  may  be  similarly  aflected. 
Marked  congestion  and  a  tendenry  tuwanl  beniorrhages  seem  to  be 
the  morbid  phenomena  most  gencrsUly  detected,  A  tendency  to  the 
fommtion  of  cavities  in  the  braiu  and  the  substance  of  the  spinal  con! 
(prnliably  due  to  dcirencratinn  of  the  nerve-tii^sue)  has  been  noted  bv 
iveral  observer^. 

It  must,  however,  l>e  eojifessed   that  wf  arc  as  yet  more  or  less 

Eiomnt    of    the   exact   character   oi^   i\w    morbid    changes   w^hich   are 

truliHrly  typical  of  this  disease,  as  well  as  of  the  nature  of  the  poison 

iicb   seems   to   excite    it.     It   has   even    been  claimed    by  some  late 

Bervers  that  hydrophobia  cannot  be  regarded  as  a  distinct  disease. 

Etiology. — From  a  study  of  reportctl  casrs,  the  saliva  of  a   rnbid 

animal  se<.'njs  to  be  the  vehicle  by  which  the  poison  is  conveyed  in  most 

■^es  of  hydrophobia.     Tatients  wbu  iin^  bitten   upon  portions  of  the 

Dody  which   are   not    pruteclt'd    by   the   clothing  arc   apparently  more 

Jiable  to  develop  the  symptoms  of  iiydri>phol»ia  than  whvu  the  teeth  of 

animal  pass  through  the  clothing.     It  ban  not,  to  my  mind^  bcjen 

Dsitivcly  proven  as  yet  that  the  poison  of  rabies  can  be  transmitterl  by 

By  other  secretion  than  tlu-   saliva;  not  even  l*y  inocnlaiion  with   tUe 

of  the  infected  aniraab     The  saliva  of  hydrophobic  patients  has, 

>wever,  been  known  to  induce  a  similar  condition   in   otber   jHTsons, 

after  coming  in  contact  w*itb  a  wound  or  an  abraded  mucous  surface, 

Kases   are    recorded,  also,   where   the  symptoms    of  this   disease  have 

Scarred  from  a  raljid  dog  licking  the  liand  or  fru'c  of  a  human  bring  on 

which  there  were  pimples  or  sores  (Hammond). 
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Prognosis. — After  hydrophobia  has  once  developed,  there  mre,  in  mj 
opinion,  no  weil-fliuthenticated  cases  of  cure.  On  the  other  hand,  tbe 
prevention  of  attacks  by  the  method  of  inocnUition  lately  advocated  bf 
Pasteur,  seems  to  have  been  quite  well  proven  in  some  of  his  cases. 
The  bite  of  the  rabid  wolf  seems  to  be  more  uniformly  followed  hjf 
hydrophobia  than  that  of  the  rabid  dog.  Those  subjects  who  are  bitten 
by  a  rabid  animal  first  are  more  liable  to  develop  hydrophobia  than  tie 
those  who  are  subsequently  bitten ;  a  fact  that  tends  to  prove  that  tbe 
poison  becomes  to  a  certain  extent  exhausted,  even  in  the  rabid  animtl 
Moreover,  a  wound  which  bleeds  very  freely  is  less  liable  to  be  followed 
by  hydrophobia  than  one  in  which  the  poison  is  not  washed  away. 

Treatment. — When  any  one  is  bitten  by  a  rabid  animal,  or  even  bjr 
one  that  is  suspected  to  be  rabid,  tlie  wound  should  be  at  once  sacked br 
the  patient ;  or,  when  not  so,  by  an  attendant  as  soon  after  the  i^Jniy  as 
possible.  Tliere  is  no  danger  in  this  step,  if  the  mucous  membrane  of 
the  mouth  or  lips  be  not  broken  or  abraded. 

The  wound  should  also  be  thoroughly  cauterized,  either  by  caustic 
potash,  the  nitrate  of  silver,  or  by  the  ignition  of  gun-powder  in  the 
wound.  A  complete  excision  of  the  wound  may  also  be  performed 
immediately  after  the  accident,  the  part  being  tightly  constricted  »ft» 
the  accident  to  prevent  the  circulation  carrying  tlie  poison  away  tnm 
the  wound. 

During  the  attack  the  treatment  is  purely  symptomatic.  If  ether  or 
chloroform  be  inhaled  by  the  patient,  food  may  be  introduced  into  the 
stomach  by  means  of  a  tube.  Milk  is  preferable  to  any  other  form  of 
nourishment,  combined  with  alcoholic  stimulants.  Stimulants  and 
nourishment  may  also  be  given  to  the  patient  as  enemata. 

Among  the  druors  which  have  boon  employed  during  these  attacks, 
the  following  may  be  mentioned  :  (I)  Hypodermic  injections  of  morphine 
and  atropia  during  the  paroxysms.  (2)  Large  doses  of  chloral  (twenty 
grains),  and  one  ounce  of  brandy  with  two  ounces  of  beef-jelly  even* 
three  hours  as  enemata.  This  treatment  resulted  in  an  apparent  cure,  in 
the  experience  of  Broadbont.  (3)  The  tincture  of  cannabis  indica  has 
been  administered  in  doses  of  from  six  to  fifteen  drops  every  few  honrs. 

A  continuous  application  of  the  galvanic  current  from  the  soles  of 
the  feet  to  the  forehead  during  the  attack  has  been  suggested  by  Schi- 
vardi,  of  Milan.  In  one  of  his  cases,  such  a  current  was  maintained  for 
fifty-eight  consecutive  hours  from  twenty-two  Daniel's  cells.  Life  wa-« 
thus  prolonged  for  over  seven  days. 

The  late  researches  of  Pasteur  seem  to  have  been  attended  by  some 
extremely  favorable  results,  although  inoculation  by  his  methods  have 
not  thus  far  been  proven  to  be  an  absolute  specific  against  the  poison 
of  rabies. 
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Before  we  consider  in  detail  the  various  forms  of  toxic  neuroses,  it 
may  be  advisable  to  discuss  a  condition  which  has  attracted  considerable 
attention  of  late,  first,  because  its  existence  seems  to  be  positively  deter- 
mined, and,  furthermore,  because  its  pathology  tends  to  shed  much  light 
upon  many  reported  cases  that  have  heretofore  been  probably  incorrectly 
interpreted.     I  refer  to  the  disease  now  known  as  *'  multiple  neuritis." 

Under  this  term  may  be  classed  all  toxic  and  a  few  spontaneous 
cases  in  which  a  peculiar  combination  of  abnormal  motor,  sensory,  and 
trophic  phenomena  may  have  existed  during  life  in  consequence  of 
morbid  changes  in  the  peripheral  nerve-trunks. 

Morbid  Anatomy. — In  multiple  neuritis,  the  ultimate  nerve-fibres 
appear  to  undergo  certain  alterations  in  their  structure  which  vary 
somewhat  in  their  degree  and  type,  but  which  are  embraced  under  the 
general  terms  "  degeneration  "  and  "  i-egeneration.'''' 

During  the  former  process,  the  myelin  and  axis-cylinder  of  the 
affected  fibre  becomes  at  first  segmented;  subsequently  more  or  less  dis- 
integrated and  studded  with  new  nuclei ;  and  finally  absorbed  to  a  greater 
or  less  extent,  leaving  the  sheath  comparatively  empty  save  the  presence 
of  scattered  nuclei  and  some  d(^bris.  The  terminal  plates  in  the  muscles 
are  simultaneously  affected.  They  tend  to  become  granular  and  to  undergo 
absorption.  It  is  also  probable  that  the  terminal  sensory  organs  become 
simultaneousl}^  altered  in  their  structure;  but  the  changes  which  tliev  un- 
dergo are  less  positively  determined  than  those  in  the  muscular  apparatus. 

Should  the  process  of  regeneration  follow  after  the  extensive 
changes  already  enumerated  have  taken  place,  a  new  axis-cylinder  and 
myelin  sheath  is  slowly  formed.  This  is  probably  eff*ected  either  by  the 
aid  of  the  nuclei  which  remain  in  the  sheath  of  Schwann  or  by  a  direct 
growth  of  the  axis-cylinder  from  the  proximal  end  of  the  nerve.  Regen- 
eration is,  as  a  rule,  an  extremely  slow  process.  From  six  to  eighteen 
months  may  be  required  to  insure  a  complete  restoration  of  a  nerve 
after  the  fibres  have  lieen  seriously  impaired  by  a  degenerative  process. 

In  multiple  neuritis,  the  morbid  changes  observed  in  the  nerve- 
trunks  attacked  are  so  closely  allied  to  those  which  experiment  has 
proven  to  result  from  compression  of  a  nerve-fibre  with  destruction  of 
its  axis-cylinder — the  process  of  *'  nerve-degeneration  " — that  they  may 
be  considered  as  practically  identical. 

.The  dependence  of  these  changes  in  mutiple  neuritis  upon  a  spinal 
lesion  seems  to  be  disproved  by  the  fact  that  the  nerves  are  not  affected 
throughout  their  entire  length,  but  only  in  their  distal  portions.  M.  A. 
Starr,  in  his  late  lectures  upon  this  condition,*  before  the  New  York 

♦  Medical  Record,  Feliniary  5,  1887. 
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Pathological  Society,  lays  great  stress  upon  this  pointy  iw  well  u  upon  | 
lilt'  fjict  that  th<?  sensory  nervi-s  as  well  as  the   motor  are  affin'ted  (c**!!. 
lnfut|;iil  detrt'ueratioii  of  sensory  nerves  being  never  observed  as  a  ^^'(itu.'l  I 
lo  a  spinal  lesion).    He  retjanls  the  morbid  condition  &&  one  of  **iinfnBrv 
[>!iieiii:hymiitouB  inlkinmatioii  of  the  nerve-fllrr^s/' 

This   aut!ior  ehi>^Hi(ies   the   eonditions  observed   in   the   nerve*  i»r  1 
subjects  attaeked  with  multiple  neuritis  aa  of  three  tyfjes  ; — 

lu  the  first,  the  uerve'til»rt*s  exhiiiit  no  fatty  metHmor|>hosii»!i.    Tby 
imdergo    degeneration    in    tlieir   distal    segments    and    terminal  pbtHJ 
according  to  the  normal  formul«B, 

In  the  second,  the  presenee  of  fatty  changes  is  very  apparent    \h  ' 
rvgards  this  class  as  [K*Hsibly  dependent  upon  the  pressure  exertinl  ii[ion 
the  nerve-libres  by  the  exuclntioii   resulting  from  a  primary  inter«titi»lj 
inrtamnnUion. 

The  third  class  reeognijted  by  him  is  that  originally  dem'rilKHl  hvj 
tj<Mnbn(dt   as   typical    of   lend-pciisnning.     It   consists    id*  a  segroentil 
<!egeneration  of  a  nerve,  witli  normal  nerve-aegments  biMng  inter|MMe<l. 
He  states  that  this  condition    has  been   observed  also  in.  diphtherii  I'f 
Pitres  and  Tail  lard. 

Finally  the    mnsc^tilar  llhres   exhibit  an  increase  of  their  nuckit*! 
fatty  degeneration  of  the  sareons  elements,  and  a  progressive  atropbf 
j>ro[»*»rtionate  to  tlie  destruction  of  the  nerve-plate». 

Etiology. — Tlie    many    conditions    which    have    been    iraperr<*ctl5 
recognized  and  interpreted  in  times  past,  and  which  the  light  of  rece« 
investigations   seem   to   cutmect   strongly    with    an    existing    miiUip'' 
nenrosis,  offer  some  practical  deduetions  respeetinij  the  I'tiology  of  th^* 
morbid  condition.     There  is,  probably,  no  donbt  tliat  many  eaaefl  whl^ 
have  heretofore  been  re]jorte<l  as  dependent  upon  a  spinjil  lesion  (chiei^^ 
those  of  supposed  |Kdio-myelitis  antfrior),  and,  in  addition,  some  v(  t^*^ 
so-i'aUeil  "functional  neuroses'*  tiave  at  times  been  wrongly  diagnoftC'^ 
The  following  classes  of  cases  are  enumerated  by  Starr  as  particular 
liable    to   be   induced    by   InHammatory   conditions   of  the    iwriplier 
nerves : — 

(1)  The  *'  namb fingers'-  observed  in  women  about  the  climaetefi 
period   (first  described   by  I.   I.  Putnam   a«  a   disease) ;  intermitt^ 
/mrnlyHeH :  and   the  cmlless  train  of  obscure  sifbjerfwe  mjmptom^  <r\\i 
ically  eneountererl :  such*  for  example,  as  pain,  formication,  nnmbucs 
muscular  weakness,  which   is   not  far  removed  from  paresift, 
and  slight  convulsive  attack,  flashes  of  heat  and  cold,  etc. 

(2)  Tosiv  (Janei^. — Among  these  may  be  }>rominently  mentioned  i 
paresis  and  tremor  encountered  in  chronic  alcoholisiii,and  the  symptou 
of  arsenic,  lead,  and  bisulphide  of  carbon  poisoning. 

(.1)    iitfWtiiius  Cases, — These  include  the  result^s  of  diphtlierija^  tll^^ 
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ptive  fevers,  tubercle,  malaria,  and  **  lH?ri-ljeri  "  (an  epidemic  disease 
lie  to  a  recognized  Imeilliis). 

(4)  Sffontaneous  Cnnes. — Tlu'so  up]):m'iitlv  fullow  ex[ui8iuv  to  danii>- 
,  cold,  or  over-t^xiTtion  ;  Init    llieii  ex*'iliiit;  I'uuBes   are  not.  as  yet, 
U  understood. 

Of  the  toxic  class,  aleobid   iiiid   lead   an-   tliu  iiKist  prolilir  caiii*es. 
tralysiis  is,  as  wc  all  know,  not  an  infroi|nent  ivsult  of  cbronic  nlr.'«»hol- 
in;  and  it  is  also  a  typical  synq^toni  of  lead-poisoning.     The  question 
llier  syphilis  can  directly  excite  miilli[>lc  neuritis  does  not  seem  to 
et  well  determined. 

Symptoms, — In  niulti(ilc  neuritis,  we  are  apt  tt»  enconntern  j)eculinr 
II  of  s\  in|Jioms  in  wljich  are  eondnned  abnormal  motor,  sensory,  and 
)hie  phenomena.  This  clinical  fact  is  of  great  value,  since  it  may 
iable  the  ulmerver  ti>  exclude  Ihe  existence  of  a  spina!  lesion  that  nii*j,lit 
berwise  be  stronjxly  susppctcd  to  exist.  In  the  main  nerve-trunks  Uie 
hl4>r,  sensory,  and  trt*ithie  fibres  are  so  inlerminjjled  that  a  lesion  of  tbe 
ilire  nerve  could  hardly  fail  to  in%^olve  i-ach,  ;mhI  thus  cans*-  three 
8titict  sets  of  symi^tums. 

h  Krom  an  analysis  of  all  the  r«  pi»rteil  oV»servations  to  date,  the  dednc- 
llis  made  by  8tarr  relative  to  ilie  symptomatology  of  tliis  im]verfeetly 
Berstood  disease  are  of  fipecitil  interest.  The  rollowmn;  t!il»les  will 
nt  tbe  viewg  of  this  jinthor  in  the  levvest  possit^lc  wonts  i — 

Parftuiffn^Aiff  nX  '■  iNMrt'urat  tUe  onnot.    TIk***  tt'iui  to  dia- 

nppear  a!«  titi  mrp*. 

i_k'f'*ir  only  hrtnu  ■  knrvH,  nave  m  vi*ry  rare  iiJ.st4™.iu"PH* 

Jhnir$'atr  jKtiti.    >ior  rontuuioii:*.     lje«^«<  Hevere'thatj  In  ,it»xia. 
TV  tntfntr'XJt  ^n  ttrtn'ta  nuti  m^iAClfit  i*  tumxtftut.     It  rPiidrrH  innniivulintion 
tmLiiful  and  interlorej*  witb  miiHHfljjt'  and  *  ]tM'rrn';v]  aiipluatloiti 
J    AiuTsithvjtiu  i»>  rarelv  coih|ileti\  but  <m  rurs  lalf  in  tht-  di>4nK'<*>. 
f    ihUtpi^ii  tntiixmij^Urti  *i\  |hiiii  fH'MNitkm!*  anil  tf^itJiKrntnrf'HHenHationA  is 
i  8jr-ti<TnlIy  Dli^rrvcfl- 

1/                                                   iis,uanv  to  lie  (iotL»f:ted. 
i  ired,  t*tU  \^  ^iften  noriuaL 

,s  -I.  ii-*;*  ride. 

^'^*fff' "****''■  ttiuitriitrfr  wmknt'S!*  and  «  «rnse  q/  /atij/ue  orcur  early, 
Tliis  liecoine!*  true  p;ir;il>!*i!*  witliln  thf  jipai  e  of  a  few  week^,  aA*a 

Tlie jDftralvKed  miiHik'**  are  (•liii;»fl>  tl!*n*e  which  move  thv/ert  anrt  hatuLi, 

The    f^i-^trlhntlon   of  the  i>ar.'Uy*ii>»  dei»cnd8  oil    the  noivi;*  tninkH 

vsiii   '  >t  involve^fl. 

Fttriti  il  f^ttnhfl  rt^rrrs  arc  m*l  UAuaUy  nttarktiil. 

KjniMn  ^fo/jfi  are  rarelv  f>ln«ervi»d. 

Trrtdan  t't  ft,  J  'V  .-^re  almiwhefi.    The  lnuMil^H  hwe  thi^irt^atnrut  toii«  jinil 

tend  to  atjroidi> . 
The  ao-eaUed  '* rraetioft  o/ (I f*g feneration**  In  dett^ctorl  ljy  iiralvanie  te»t-s^ 

and  Vi'Tp  xtrting  {/alvftnir  rtti'rrnfit  (ire  rrqi*ircil  to  rau*»f  tniiHr*n1ar 

contrai^tion?!  early  in  the  di.f.€a«B.    TbH  fact  is  in  crnvi|-ast  with  the 

♦xmditifin  obsi"r\'pil  in  [»olioni>eliti«, 
P'lti'futaii*  cfpnfrartifitf/  \n  oft4>n  nboli^hed  «>arly  in  the  di>*eu»«.     11  may 

not  be  cnlirt'ly  lost,  hnwevpr.  jii  s^tnie  case?*. 
The  !»i»-callcd  "iliuyftfriM  "  and  -drfi/t-fftot'  are  rhar.»cteri«tir  ilefonji- 

itii*;*.    They  are  very  often  etnu)untered^ 
Tliin  *'r/«t/*-^ttiMy/'*  andturioujt  /onnjf  of  Uitipt^  iniiy  fll»o  he  develot»e!iL 

LEtitma  may  be  a  niarlced  nnil  early  nvmptom.     It  may  affect  the  feet, 

hanrt»,  and  jinntn.     It  i<!.  nr>.nally  temporary. 
Exeejudve  ptTs^Mnitam  of  the  feet  and  liamK  possUdv  with  an  o1fenMi%*e 

odor. 
Olmnf/xkm.    Thif»  may  ilevidn|*  ejirly  ami  Iw  pervlstent.    lu  dlitiipiiear- 

ance  uj'ualh'  Imlicate*^  reifeneratlon  of  the  nerve)^. 
ClcerationH.  lied-f^ores  and  erui^tion;^  are  rarely  encountert?*L 


[>R  8YMPTUSIS,.. 


PUiC  SYMPTOMS. 
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The  onset  of  multiple  neuritis,  like  that  of  »ome  spinal  dbi^ftt".  uiav 
8om*'time8  Ik*  sudden  and  cliamcti*rize<l  U\  marked  febrile  s>Tuplums4 1 
The  teinpeniture  may  uceasiunally  rise  tc*  103  <»r  even  104.5-;lmt»t 
pndiably  lius  a  lower  I'an^e,  as  a  rule.  The  pulse  ia  generally  ftomewlmi 
aecelerattuL  l)yt  it  may  napin  exeeiUintial  cases*  as  high  as  Mil  Stjirr  , 
states  thiit  sueh  an  increase  witli  nuirkiMl  irregularity  prohal»lv  iinlir.iU-» 
degeneration  oT  the  vajjus  nervu. 

Th*^  sphinctt^rft  arv  tH'ver  alft'ctt'd  in  multiple  neuritis;  nor  art  iht 
automtitie  acts  associate<l  with  them. 

Dr  iL  l>.  Chajjin,  of  New  York,  has  lately  reported  same  csn-tj 
ol)servt*<l  amimtx  fhildrm  in  w*hu*h  the  symptoms  closely  simulated  those  1 
of  intaiitik'  p:\raly>^i^.  sjive  that  Hentun'tj  t<t/7niifomi<  rm.r tatted  \rith  piirahjf\$\ 
and  mttHruluf  afmphy.  These  eases  were  surmised  by  him  fpro>«bljr I 
with  correctnt'ss)  to  hv  oxumples  t>r  multiple  neuntis.  No  autopj^y  iiiwl 
ever,  to  my  knowledi*;i',  eoniirnieil  sueli  an  observation  in  a  rhiM,) 
althou*jh  tliL*  literatur**  of  this  disease  is  still  somcwtmt  limited. 

A  (list'UHc  knowti  ns  ''  kakks^,'"  or  '-  nERi-UKBi."  has  existed  am*»ngJ 
the  Chinese  for  centuries.    It  is  now  recognized  as  an  epidemic  variety  i»f| 
multiple  neuritis,  and  its  liattillus  l»as  bitely  been  not  only  dis<?ovi*re<1Jmtj 
cultivated.     K,  C  Hegnin  has  lately  [mhlished  (piite  an  inttTeslirig  con^ 
tribntion  to  this  subject,  and  M.  A.  Starr  gives  in  some  detail  the  hiatof) 
of  this  diwease  in  his  admirable  lectures,  to  which  the  reailer  is  referred.! 
It  usiiaily  begins  with  a  coryata,  an  inJlamnuilion  of  the  palpehnU  »«<! 
ocular  conjunctiva,  and  some  febrile  symptoms.     Following  these  syrop 
toms,  those  of  a  t\'pjcfd   mnlti|ile  neuritis  are  deveb>pei|    mon*  or  Ic^l 
rapidly.     It  has  [U"oven  to  be  at  times  a  very  fatal  type  of  epidemic. 

Diagnosis. — As  mnlti[ile  neuritis  oceasionally  bo  closely  aimulit* 
some  nrganic  s[jinal  diseases  that  n  diagnosis  is  reinlered  extremely  <lilfi"| 
cult.  1  have  deemecj  it  atJvisablc  t*»  present  its  chief  symiitoms  in  euntr*^ 
with  those  of  poliomyelitis  anterior,  locomotor  ataxia,  ami  ditfusic  mvo 
litis.  These  three  diseases  are  j>artteularly  liable  to  lie  eonfoun<1ed  with  i 
and,  in  the  case  of  the  tw(»  lutter.  it  is  beJieved  that  multiple  neuritis  t*^ 
occur  as  a  complication.  According  to  the  statements  of  Leydeii,  wl 
disagrees  with  many  other  oliscrvers,  the  existence  of  diffuse  myelil 
without  a  coexisting  multiple  neuritis  is  rendered  highly  improli»i4<^. 
is  certain  that  the  sym|»toms  of  these  two  diseases  present  many  \My\t 
of  -Miinihirity  which  might  easily  mislead  any  one  in  making  a  diagncw 

In  connection  with  locomotor  ataxia,  there  seems  to  be  a  growii 
tendency    among    French    neurologists   to    regard    the   serious   tr 
disturlmnces  which  are  occasionally  encountered  during  the  fi^nal 
of  tabes  as  dependent  upon  a  complicating  multiple  neuriUs. 

The    table   op]Hisite    may   aid    the    reader  somewhat    iu    niaku! 
diflerentiaJ  diagnosis :— 


CHItOXIC  LE,U>-P01S0KOa, 

aboHshet]  by  tbe  dej^eiie ration  of  tlie  alU^utetl  nerves,  Tim  subjeat 
rill  hv  discussed  oiort*  t'uWy  in  a  tiubseqiR'iit  chapter.  The  reader  is 
Jso  relV^rred  to  tbe  ttists  lor  nerve-ilegeneratioo  given  an  page  18^. 

CHRONIC  LEAD-PUISONIXG. 
(  rill  mbisvi — Salu  rnitte-pomming, ) 

Leiwl  may  be  Uikeii  into  the  system  (l),by  meaiiB  of  the  skin  in 

?rtuin  occupations ;  (:?),  l)y  the  drinking  of  water  wiiicli  has  remained 

\t)0  long  iu  lead  pipes  or  tanks:    or  (3),  by  its  inhalntion  in  tlie  form  of 

lust.     A  cane  of  a  peculiar  charaeter  came  under  my  observation  some 

fears  since,  where  a  el  did  !»wu  [lowed  a  bnid  toy  and  w^as  subhequeiitly 

ifec  tetl  by  re  c  u  r  r  i  n  g  n  1 1  ae  ks  o  f  I  em  I  -  poi  so  n  i  n  jr .  1 1  e  ve  n  t  ua  11  y  pr* )  ve  d  la  in  1 , 

Etiology. — In  some  of  tlie  msmufactnrirjg  processes,  the  worknuMi 

constantly  exposed  to   the  deleterious  effects   of  lead.     Thus,  for 

itiiple,  the  manufacture  of  paint,  of  colored   papers,  of  rublier*  of 

enamel,  etc.,  t)redisposeH  tbe  workmen  employed  to  thi^  diseiise.     Many 

of  our  foods  which  are  preserved  in  liu  cuns  nuiy  Ijeeome  imj^regnated 

^felrith  lead.     A  child  of  one  of  iny    intinuite    friends    was    thus    fatally 

^BK>i!»oned,      The  drinking-water  of  suburban   residences  is  particidiirly 

^Pliable  to   Ixsn^me  poi.suncnis  in  case  it  is  allowed  to  stand  during  the 

winter  months  in  lead  pipes  or  in  cisterns  lined  wnth  lead.     Some  of  the 

mineral  waters,  as  well  as  ah%  beer,  etc.*  are  liable  to  contain  lead   from 

l*eing  stored  in  improper  receptables. 

K        Morbid  Anatomy. — The  morbid  changes  observed  in  all  toxic  paral- 

"^ses  are  closely  allietl  to  those  of  multiple  neuritis*     The  nerves  whicli 

supply  the  [>aralyxed  mtiscles  frcipiently  umlergo  atrophy  and  cb'jjenei- 

tion. 

In   the  .^ptnal  vnnK  chanties  have   been  observed   in  tbe  cells  which 
mpose  tbe  anterior  hums. 

■  The  t\rft'ni<4tr  m*/>r'/*'s  cd*  the  n|)|>er  extremities  and  the  niifsrttlo-spirat 

are  most  Ixenuently  atterted  when  lead  is  the  exciting  cause. 

The  affected  mmvle»   exhifMt  a  marked   increase  of  nuclei  of  the 

rcob*nima,  a  gradual  wa^^tiiiL;  of  the  muscular  fibres,  an  increase  of  the 

iti'rHtitial  tiHsuc,  and  oecfisionally  an  increase  of  fatty  tissue.     Accord- 

injj  to  some  authors,  the  changes  in  the  muscles  are  |>rimary;  those  of 

Jie  nerves  junl   the  spinal  cord  bein*^;  de\^eloi>ed  after  the  museles.      It  is 

aintained  by  olhers  tluit  the  peripberid  nerves  hrst  exhibit  ji  cb-genera- 

ve  form  of  atrophy. 

In  some  instance*^,  fhr  lutrttt  lias  been   fonml  to  exhibit  inthirntiun 

ind  atrophy :  and  nlso  murked  evider*ces  of  intiamniarion  and  softening. 

Symptoms.— The  effects  of  lead-poison in*^  may  be  indicated  l>y  the 

following   conditions:     (I)    Lead-cidic;    (:2)    lead-parnlysis ;    {3}    l>rain 

ymptoms;  (4)  lead-aniesthesia;  (h)  lead-hype nvsthesia. 
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Lead-colic, — Tbe  presence  uf  [)2iin  of  a  very  severe  clmractef  In  tlie 
region  ol*  the  umbilicus,  tlie  epigastrium,  tbe  hyiiogastrium,  or  the  entin? 
Ill Kiameii,  should  always  give  risse  to  a  suspicion  of  I eufl -poisoning,  in  cawr 
the  alxloiiien  is  found  to  be  iiiiusuuUy  bard  or  retmeted  during  theheigbt 
of  the  paroxvsm.  Such  attacks  are  iisimlly  aceonipanied^  moreover,  k 
nausea  and  vomitiug  and  the  most  marked  eonstipation 

The  pain  m  generally  relieved  by  tivm  and   uniform  pre«s«re.    Tliv 
dtiration  of  the  paroxyt^m  varien  from  a  few  minutes  to  an  hour  or  roon^ 
The  i>aroxysmti  tend  to  return,  and  are  ijenemlly  most  severe  during tJi«  I 
night-     Patients  usually  lie  U[kmi  ttir  ainiomen  or  pre^s  linnh  upon  ii 
with  their  hamls, 

Tlie  distresss  id*  tlie  jiatieut  dnrin*^  a  paroxysm  is  intense,  and  tl«e  j 
rt'spinilion   is  somewhat    more   impient  than   normal   and  oflcn  c^ulk 
irrejL^ular.    The  pulse  is  seldom  tieeelerated.     Thiw  form  of  lead-poi^oniii!! 
IS  t^rticniarly  liable  to  occur  in  painters, 

i^ead'parahjutiit, — ^Tiiis  is  one  of  tlie  later  symptoms  of  lend-pui-'tnunL. 
A  blue  line  on  the  gums  and  more  or  less  IVecpjent  attacks  of  Jea^l-roiie 
nsually  precede  developments      An  excessive  use   of  alcohol  und  tl>«  | 
persistent    use  of  the  nniseles   of  the  forearm   are  saiil  to  pn^iit^fK^^*  I 
to  it. 

As  a  rule,  thi»/orm  of  jmrfiitjsw  deveh>i>s  gradually.  Tn  exccptionttJ 
cases,  however,  a  sudden  onset  may  be  observed.  The  muscles  8U[j[)licl  i 
by  the  musculo-s[und  uerve  are  more  often  attaeketl  than  those  of  Ih* j 
lower  limbs,  the  back,  or  those  of  the  chest.  It  may  occur  in  oiifam 
or  in  bi>th.  The  common  extensor  of  the  fingers  and  the  extensor  to  tl«*j 
wrist,  little  linger,  aud  index  linger  are  usually  attacked  first*  Tli^l 
muscles  of  the '"  ball  f*f  tlu*  thumli-'aud  the  first  interosseous  may  ^'**| 
involved  later.  The  trice[>s  usually  esea|)es.  In  the  lower  ltruh>*Jti®1 
nmseles  of  the  peroneal  group  are  usually  first  attacked. 

The  onset  of  this  form  of  paralysis  is  usually  accompanieii   l»v  ^' 
slight  nunduiesH  aud  a  tendency  to  tremor  in  the  muscles  alleeled.    T^^ 
patient  notices  a  progressive  kiss  of  strength  in  one  or  lM>th  hands,  ai' 
u  marked  difllrnlty  in  extending  the  wrist  and  the  fingers.     The  circni 
tiou  in  tlie  allW'ttMl  lindw  is  im|>erlect,and  the  joints  may  be  more  or  l« 
paiufid  and  swollen. 

The  *^  reavfion  of  ih'fjrneration  "  develops  in  the  paralyzed  m« 
Faradaie  irritability  of  the  muscles  is  gradually  abolishHb 

Fibrillary  contractions  in  the  atTectetl  muscles  art*  often  observed, 

Tliu  eutaneouH  aful  tendon  ?v//t\rr.Hr  are  decreased  or  abolishcfl  in  1 
regions  where  the  muscles  are  atleeted. 

The   }j€eultar   eachexia    can    generally    be    observed.     The  difi 
temls  to  run  a  chronic  courst\      Occasionally   relapses  are   uli«H*rv« 
without  any  fresh  exposure  to  lead. 
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Tropliic  disiurlmitcts   uuiy  oecasiouftHy   l*e    noted,   ubiefly    in    Ihr 
form  of  an  c*n large mmtt  of  the  sheaths   of  thv   tt^tidons   am}    it\*    Ihr 

Brain  Symptovat, — ^TUese  iire  eoinprist^il  imcli-r  tin*  ediiditiou  kiKAvu 
iea  fi-^'  n  ceph  a  h/  ^athtj/' 

The  83^mptam8  of  this  condition,  if  i>r  a  mild  character^  include 
Izzini^ss,  headiurhts,  an  abnormal  irritability  or  depression,  an  inf  fipabil- 
ty  for  mental  exertion,  disturbed  digestion,  tremors  in  the  hands,  nud 
isturbed  sleep.  The  tremulous  etjnditiou  of  the  liaud  exists  wben  the 
[limUs  are  at  rest;  but  it  is  greatly  artgravated  whenever  the  muscles  are 
n'  t i  vely  e m  pi  oy e d. 

When  this  condition  is  of  a  more  severe  type^  deliriuiu,  fonvulsions, 
id  coma  may  develop.  The  convnlsive  attaek^i  may  closely  rewendile 
ose  of  gfiiuine  epileiJsy.  Ilepeatcd  eouvulssiom*  of  this?  type  may 
casionally  follow  each  other. 

It  voma  devehjm,  the  loy»  of  HenHibility  is  only  jmrtial. 
The  breath  imujdly  has  a  jieeuliar  odor.     As  is  noticed  in  all  severe 
'omis  of  lead-poisonin^f.  the  complexion  of  these  patients  is   usually 
e,  and  marked  emaciation  is  present. 

Lead-ametsthesia, — This  commonly  iiircctt^thc  optir  iwrve^sind  cauaes 
ore  or  less  complete  lilindne^s.  It  may  occasionally  be  observed  l»i>th 
in  the  skin  ami  muscles  of  the  extrt^mities  and  the  trunk.  Its  onset  in 
n^mlly  rapid.  Hammond  stati-B  that  it  n^aclies  il«  height  in  a  lew  hours. 
'  Lead'hijperseisthema, — Lead-poi!t*oniiijJ^  may  create  pains  in  the  limbs, 
chietiy  in  the  Jlexuren  of  the  joints  o\'  the  Ui^,  The  groin  and  the  pop- 
liteal space  are  generally  alfectcd  wben  the  leg  is  attacked  ;  and  the 
aKilla  and  bend  ot  the  elbow,  when  the  upper  t-xtremity  is  attacked. 

These  pains  occur  in  parojcf/smn  and  appear  to  Ik^  exciteil  by  njove- 
m<nits,  e!k;posure  to  cold,  or  marked  emotional  disturliances.  They  are 
nsually  relieved  by  linn  and  uniform  pressnre  over  the  seat  of  the  pain. 
There  is  no  redness,  swelling  or  beat  in  tbe  atll'Cted  region,  The  char- 
acter of  the  pain  presents  many  variatioTis.  It  may  be  an  ache,  a  sense 
of  heat,  or  a  shari>  twinge  of  acute  pain. 

The  use  of  cosmetics  may  be  the  cause  of  lead-poisoning.  From 
auch  a  cause,  the  muscles  of  the  face  may  be  paralyzed  j  an  occnrrence 
which  is  extremely  rare  under  other  circumstances.  The  use  of  certain 
hair-dyes  containing  lead  is  said  to  result  in  lead-poisoning  in  occasional 
itt«ttnnces. 

Diagnosis, — The  diagnosis  of  lead-poisoning  is  nsuidly  not  dillicnlt, 
A  e4irefMl  investigation  tif  the  c;ise  will  show  ihjit  the  patient  has  been 
expuseii  to  the  ixjisonous  action  of  lead  in  some  way.  The  musch's 
affected  by  paralysis  are  so  often  those  w^hich  arc  snp[>lied  by  the 
muHCulo-spiral  nerve  (with  the  exception  of  the  su]nnator8)  that  it  can 
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.Hcsircely  be   confounderJ  with    a  local    atfectioTi    ini'olving  that  nem;  | 
because  Ibe  supiuatoiH  would   in  that  vm^v  be  paralyzed  as  wt'il  »*lht' 
extensors,  aud  *jerist>r}   diHtiirbttnues.  raoreover,  wouhl  probably  cws^t 
with  the  motor  symptum.H, 

III   perijjheral   juilsy  ot"  the  nuisrulo-spiraJ  nerve,  a  locyil  fun**'  mn 
^eiieraUy  be  deiuoubtmtt'il,  sueli  Tor  exam pk*  hh  a  traujuatisra,  sletiuiit: 
I4puu  the  arm  su  &s  to  affect  that  individual  nerve,  crutch-irijur)',cU'. 
It  is  sitated  that  Russian  coachnieii  imiuently  get  paralysis  of  this  ucrvpj 
i'nmi  windiui^  the  reius  aht^ut  the  arm  while  they  fall  asleep  upon  thoM- 

The  history  of  the  patient  will  usually  sliow  that  attacks  of  W- 
cLilic  have  existed  before  the  paralysis  apiieared  ;  and  the  appearancf 'jf 
the  ofuuis  may  also  indicate  the  existence  uf  the  j)oisonou&*  etfeel'*  of  Iwwl 
in  the  system.     Lead  uitay  aluK^at  invariably  be  delected  in  the  unne. 

PoUumfjeUtiH  uuiy  in  some  cases  resemble  lead  (laralysi^.  Thedi*-] 
ti^ihutiou  of  the  paralysis  is,  as  a  rule,  very  ditlereiit  l"ri»m  that  which  l«l 
due  to  lead  i  and,  in  the  histtiry  of  the  i>ntient.  nothing  can  be  (let«»ctr«i^ 
which  points  tuwurd  a  tt>xte  condition,  Tl*e  urine  Wiuild  also  U'  U>m\ 
free  from  lead-salts. 

Arttlt:  verebrO'Spinul  mtni/iffitis  uniy  be    rect»gnized,  from  Ihu  I'nim 
eynifitoms  which    follow  lead-poisoning  in    **ume  ciines^  by  the  fact  tli*t 
there  is  a  marked   rise  in   temperature  in  the  former,  while  there  in  no  < 
bierease  in  tern pe rat u re,  as  a  rule,  when  the  synijitoms  are  referal»lelo  « 
lead. 

Prognosis*  — Tuless  the  patient  takes  precautious  to  prevent  sul*** 
ipirnt  poisuiuug  liy  this  acjent,  relapses  are  very  liable  ti>  occur.  ETt'tt 
without  renewed  poisoning:,  relapses  iire  not  infretpient.  The  proirm**!* 
depends,  in  individmd  cases,  upon  the  extent  of  the  jmralyHif*  ainl  tbe  ' 
reactions  of  the  affected  muscles  to  electric  stimulation.  If  the  iauM.'lf* 
shall  have  entirely  lost  their  excitability  to  the  faradaic  eurrent.  a  com- 
plete recovery  eantiot  reasonably  be  expected  ittaide  of  several  mon*''** 
if  at  all 

The  braifi  .vvw/Vm^n^-  which  sometimes  accompany  plumbism  tr«tfao 
most  serious  of  its  cliJiical  manifestations.  In  these  cadea  denlli  »wny 
occur. 

Under  proper  treatment,  I  have  never  ob«ervecl  a  fatal  result  f^*^** 
lead-i)oisoMln;^. 

Treatment, —  Whenever  a  patient  is  known  to  l>e  eacpofied  to  tlit" 
poisoning  iulluence  of  lead,  it  is  the  duty  of  the  jibysician  to  warn  bi»  j 
of  his  dan«xer  and  of  the  soriijus  consequences  which  are  apt  to  tbllo*- 
His    urine  should    be    exjunined    for    lead    from    time  to  time.     If  *^ 
attack  of  leatl-colic  should  occur,  the  [witient  iihould   at   once  reiDu'^lj 
himself  from  such  a  danger;  even  if  the  attack  should  yield  prouJl^l^jJ 
to  treatment. 


AllSENlC-P.VRALVSIS. 


571 


til   the  construction  oT  Ihtturii's  ulun*  k-ud  is  employed  too  jimil'Ii 

Pe.HS    camiot    be    Initl    upon    tlu*    proptM*    protettioii    of  the  wurkineii 

ployed.     Again,  patients  wLo  are  known  to  he  iuldicted  to  tlie  use  of 

iinctics  and  bair-^lyes  sbould  lie  instrncted  to  dii^eontinne  their  ut^e  in 

le  they  are  found  to  contfiin  leiid* 

The  i))len}al  nfinntn stratum  of  the  iodide  of  potaah,  in  doses  of  from 
to  fillteen  grjuns  three  times  a  day,  has  been  nhown  to  set  free  the 
yd  that  in  in  the  system^  h^  eansjnjj;  n  deeompoNjtion  of  theanvniniiintes 
Ih  which  thill  metal  heeomeH  united.  TLic  iodide  of  lead  is  thns 
fined,  and  tliis  salt  is  rapidly  excreted  from  the  system,  chiefly  hy  the 
neys.  Under  itf»  use,  a  diHappcfi ranee  of  tlie  blue  line  nronnd  the 
ms  will  usual ly  take  place  rupitlly. 

When  there  ia  ^reat  debility  the  adminisirafiotj  of  iron^  quinine,  or 
ychnia^  may  often  l)e  tnlvij^ahle. 

The  hygif'Vic  aurrouiHiififjs  oi'  a  patient  suflering  from  lead-poisoninjr 
uld  be  earefnlly  regarded,  and  nutritious  ami  easily  digested  fofHl 
;iuld  he  given. 

Attacks  of  lead-colic  frefjuently  demand  the  use  of  morphine,  pref- 
bly  hy  the  hypodermic  f^yriuL^*,  to  eoutrol  the  pain.  An  oceasifnnii 
rgative  may  also  be  given  with  advantafije,  preferably  castor  oil. 

Warm  htKilin^parHculariijifuiphur  bfffhff,  are  said  to  greatly  assist 

recovery  of  the  |mtient:  they  should  he  given  for  from  lifteen  to 
.rty  minutes  daiiy. 

Lead-porahjidH  is  ]n'<i  treated  hy  the  use  of  the  fiimdaic  or  galvanic 
rreuti*.  The  latter  eurn*nt  is  partitrularly  indicated  as  long  as  the 
^er  fails  to  produce  mnseular  contraction.  The  applications  should 
made  daily  for  a  duration  n<*t  to  exceed  five  minutes, 

VdiQXi  tjnlimnism  is  em|iloyed,ii  labile  api>lication  of  the  cathode,  with 
anode  upon  the  nape  of  the  neck  or  the  sternum,  y  iehls  the  best  results. 

I  luive  employed  the  static  sjmrk  to  these  muscles  with  very  marked 
efit  in  many  cases.  The  instrument  must  be  of  considerable  power 
employed  for  this  purpose. 

Frictions  to  the  part^  stjatemnlir  masi^aye,  and  passive  exercise  are 
liable  adjuncts  to  electrical  ap[>lication.s. 

Mechanical  aitjfliatjces  may  he  emplnye<l  to  the  paralyzed  limb,  with 
Vantage  to  the  patient,  in  some  instances. 

AIi8ENIC-PABALYSlS. 

This  form  of  paralysis  generally  occurs  after  acute  poisoning.  It 
;ally  develoijs  rai>idly,  and,  like  other  toxic  paralyses,  is  probably  U* 
Rttnbuted  to  n  multiple  neuritis  which  has  Ijeen  induced. 

It  may  he  distinguished  from  lead-paralysis  Tjy  the  fact  that  the 
er  limbs  are  more  apt  to  Ije  ailecteil  than  the  u]»per,  l>y  the  rapid 
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atrophy  which  occurs  in  the  muscles  i>aralyzed,  and  by  the  preseaceof 
marked  sensory  disturbances. 

Violent  paina  usuall}'  precede  the  paral^'sis  and  atrophy.  Among 
the  sensory  disturbances  noticed,  numbness ^  analgesia^  and  formicatm 
are  prominent. 

Symptoms  of  incoordination  of  movement  have  been  obserred  to 
follow  arsenical  poisoning. 

The  condition  of  tlie  reflexes,  and  the  alteration  in  the  eleetrictl 
excitability  of  the  muscles  are  similar  to  those  observed  in  lead-poiMD- 
ing. 

Treatment. — This  is  similar  to  that  already  described  in  connection 
with  plumbism. 

PHOSPHORUS-PARALYSIS. 

This  form  of  poisoning  may  be  of  the  acute  or  the  chronic  type. 
In  connection  with  both  forms,  monoplegia,  paraplegia,  and  periphenl 
paralysis  have  been  observed. 

In  the  paralyzed  parts,  all  forms  of  subjective  sensory  dieftirtencM 
(paraesthesiffi,  see  p.  354)  and  pain  may  be  experienced  by  the  patient 

Little  is  positively  known  regarding  the  morbid  changes  whi9h  ire 
induced  in  the  nerves  or  nerve-centres  by  arsenic  or  phosphoros.  Tlie 
evidences  of  multiple  neuritis  are  generally  detected  in  ail  forms  of 
toxic  paralyses.  Experimentation  made  upon  dogs  by  Yulpian  seem  to 
show  that  changes  in  the  peripheral  nerves,  as  well  as  in  white  matter 
and  anterior  horns  of  the  spinal  cord,  take  place. 

The  history  of  tlie  case  will  usually  sutllce  for  a  diagnosis.  The 
troatment  of  the  symptoms  is  not  unlike  that  emplo^'ed  in  lead-poisoning- 

ALCOHOLIC   POISONING. 

( A Icoholism — Delirium  'Tremens,) 

The  intj;estion  of  a  larjre  quantity  of  alcohol  produces  etfects  which 
jire  modified  by  special  idiosyncrasies  of  the  patient,  as  well  as  by  the 
habits  of  the  patient  in  respect  to  alcohol. 

ACUTE    ALCOHOLISM. 

The  condition  which  is  here  described  does  not  include  simple  int<>^*" 
cation,  which  is  too  often  seen  not  to  be  recognized,  but  rather  a  sta^*^ 
which  is  induced  by  the  poisonous  effects  of  very  large  quantities  tak**" 
at  once  or  gradually  established  alter  a  prolonged  and  excessive 
indulgence. 

"  Delirium  tremens,"  or  acute  alcoholic  poisoning  is  most  commooiy 
observed  after  a  prolonge<l  debauch,  or  after  an  excessive  indulgence  >" 
alcoholic  liquors  by  one  who  has  been  an  habitual  drinker  for  a  sutticient 
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jengtli  of  time  to  aerMuisly  uiiiU'niiirif  tito  gt'iRTnl  Ui?aith,  It  is  claimed 
but  it  may  also  ooutjr  in  hiibitiial  drinkers  I'runi  the  sudden  eesaatioD  of 
lie  JmbiL  This  Tact  is  probaWy  attrilmtablc  (if  it  really  ever  oeeurs)  to 
»eoiiflition  of  system  wbieli  is  so  thoroiigbly  under  tbe  toxie  iiilliieuee 
alcohul  tliat  its  ingestion  is  no  longer  possible^  because  it  is  refused 
y  the  stoiiuieh.  If  this  view  he  a  correct  one,  tlie  develoiimcnt  of  aleo- 
>lismus  its  due  ratlier  to  the  dei)re>*stMl  systeiuie  et^niUtion  tlum  to  the 
toppage  of  aleobol.  It  is  weli  knciwu  that  iiuuiy  liabitual  drinker?^  eat 
parin^ly  anrl  irregularly,  sleep  but  little,  and  undergo  more  or  less 
tpoj^ure.  The»e  cireamstaneeH  iire  proliably  eondueive  to  a  (condition 
^f  pb^  sit'sil  vveakiiesH,  of  whielj  tbi^  disease  is  but  a  manifestation. 

Symptoms.— Preeeding  tbe  aetual  onset  oC  an  attack,  it  is  nut 
tieommon  to  observe  more  or  less  tremor  of  the  bands  and  tongue,  and 
marked  unsteadiness  iu  the  upper  limbs  when  voluntary  movements 
kre  attempted.  The  muscles  of  the  lower  limbB  and  trunk  are  sometimes 
similarly  atfected,  causing  an  uuHteadiuess  of  gait.  As  a  rule,  these 
phenomena  iire  most  marked  on  iirisini^,  and  they  tend  to  disafipuar  to  a 
greater  or  less  extejit  after  the  [mtient  has  taken  several  drinks  to 
develop  an  appetite  for  breakfast.  The  feebleness  of  gait  in  some  of 
liese  patients  and  the  unsteadiness  of  tlie  hands  and  upjier  limbs  are 
fre<tuently  tipoken  of  by  sueh  patients  as  *'  nervousness/'  Kespeeting 
l^is  point,  Hammond  very  aptly  remarks  :  "  From  this  feebleness,  or 
iresis,  the  distanee  to  paralysis  is  not  ;zreat/*  It  may  imlicate  the 
pginning  of  multiple  neuritis. 

Prior  to  the  onset  ol*  an  attack  vomit  in  fj  is  often  a  prominent  synip- 
>in.  The  patient  may  also  exhibit  sud<kn  startings  and  a  |»i*cuhar 
^ateh fulness  and  distrust  of  Ins  surroundings.  Morbid  fears  of  various 
timis  may  be  developed.  The  expression  may  i»e  markedly  altered,  and 
tie  eyes  may  be  peculiarly  watery  or  red.  Perspiration  is  sometimes 
Kce«*sive.  The  fingers  may  be  observed  in  ^<une  instances  to  be  more 
br  less  constantly  employed  in  some  aiudess  |»ursuit,  Finallv  vertigo, 
peadache,  and  ccmfusion  of  ideas  may  be  encouutered  in  sueh  ]jutient». 

As  the  onsi'i  iiirproavfte^,  these  synifitoms  teml  to  increase  in  inten- 
ity.  and  other  morbid  phenomena  a|»pear,  Tbe  face  of  the  patient  gives 
Evidence  of  more  or  less  alarm.  This  is  frequently  due  to  the  fact  that 
[ley  experience  illusions,  hallueinati<ms»  and  delusions  which  are  of  an 
Jarming  !>  pe.  Man}*  cases  of  suieide  have  occurred  among  this  class 
i>f  jmtients  in  their  endeavor  to  escape  fnmi  some  horrible  object  which 
they  believe  is  pursuing  them.  They  see  demons,  snakes,  lizanls,  eats, 
istc,,  about  the  room  and  menacing  their  safety.  Sleep  is  no  longer 
nmsible  on  account  of  these  visions.  The  patient  is  liable  to  become 
no  re  or  less  uncontrollable  ami  t<i  forui  bitter  dislikes  tow^ard  Ids  friends, 
Bbitives,or  attendauls      The  tenqierature  is  geiu'rally  elevated,  although 
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the  body  may  be  bathe^l  in  a  |jrf>fuse  perspiration.  The  pulse  is  markedly 
accelerated,  j^mall^  and  weak.  The  bowels  are  constipatefl.  The  [latlent  I 
talks  ineessiuitlv  concerning  vnrions  ilhisions  or  delusions  wl»it'li  tlisttirli 
liim.  Tht*  pupiU  are  small,  and  the  retina  may  be  congested  in  the  vt^iou 
of  the  disk.  Convulsions  sometimes  occur,  usually  of  the  cpileptil'om 
character.  When  these  are  developed,  they  are  liable  to  be  frequently 
repeated.  They  are  a  grave  symptom,  and  deatli  may  occur  iu  one  of  | 
thcBc  paroxysms. 

The  tfuralion  of  such  an  attack  varies  from  three  dayn  to  n  weelcor  | 
more. 

When  the  attack  produces  dangerous  exhaustion,  a  low  mtittt^rijig  | 
delirium  takes  the  place  of  the  loud  ravings  of  the  patient.     The  finger** 
pick  aimlessly  at  the  bed-clotbes»     Gradually  the  pulse  Ijccomea  almosl  J 
tno  rapid  to  count   ami   very    weak.     A    state  of  coma  develops.    The 
patient  then  either  gradually  sinks  or  dies  in  a  convulsive  attack. 

CHKONIC  ALCOHOLISM. 

This  fonn  of  alcoholic  poisoning  difiera  from  the  acute  ehieflylttj 
the  almcnce  of  a  marked  on«et  and  the  characteristic  phenomena  of  \ 
deliriuni  tremens  already  described.  In  cities,  it  is  more  often  eucoiin- 1 
tered  among  the  idle  and  wealthy  chinses  than  the  acute  form*  Tbc!M?j 
are  prone  to  indnlgc  in  alcohol  to  great  excess  during  the  hours  spent  | 
at  the  club,  the  gamins;  table,  ami  social  festivities. 

Symptoms. — The   manifestations   of    chronic   alcoholism   difr«?r  in 
individuals.      It   may   be   well    to  descrilie   them   under   the   followi"!!  i 
licads:  (1)  That   in    which   trcmt>r  predominates.     (2)  The  anie<tktic 
type,      (3)    The   eonvtdsivc   type.     (4)    The   paralytic   t\^,     (5)  Thfij 
mental  type. 

Alcoholic  Tremor. — This  may  precede  an  attack  of  delirinm  tn^mfusl 
in  occasional  instances.  It  has  been  already  described,  therefore,  ainoo?  J 
the  premonitory  symptoms  whieh  occasionally  indicate  the  approftchlBj^ 
onset  of  the  acute  variety  of  alcoholism,  it  chielly  affects  the  lum^'*- 
and  is  liable  to  be  accompanied  by  unsteadiness  of  the  legs  and  tnmic— j 
particidarly  iu  subjects  who  are  victims  to  chronic  alcoholisma*.  '^*] 
account  of  this  tremor,  such  patients  are  often  prone  to  dr»*p  iliiP?*] 
from  their  grasp  unless  they  constantly  watch  the  object,  Wlitn  \i^\ 
eyes  arc  withdrawn,  the  grasp  is  une3q>ectedly  relaxed. 

The  muscles  of  the  legs  and  trunk  suffer  from  more  or  less  pareM**^% 
the  condition  progresses.  1  have  repeatedly  known  such  patients  to  l*^**^  j 
in  time  their  ability  to  wnlk  without  the  aid  of  an  attendant.  Fi>r  *| 
while  they  get  along  by  the  support  of  a  heavy  cane, 

Vertigo  and  dt mucins  of  tuition  are  sometimes  experii'uee^l  as  tb<J| 
result  of  chronic  alcoholism.     Various  dietnrbauces  of  sen-^'i'i-Hi  mnvl'^l 
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jeveloped,  sueli  as  numbness,  formicatii m ,  jumloresia,  etc.     These  will  liv 
ili^4euss€«l  under  the  next  variety. 

The  psiresiii  jind  aimornial  wenHory  |>heinjnR^iia  are  probalijy  to  be 
jIttributL'fl  to  niurbitl  etuuiges  in  tlie  [KTiiilK^ml  iii^rves.  In  uiany  rast'S 
&f  thit*  ty|>e^  the  pathological  evidences  of  imilti))le  neiuitis  are 
mmiistjikably  pi-esent. 

The  Anstslhetic  Tyin', — Occnsionally  JVoin  the  very  onset  Hensibility 
ft»y  l>e  perverted  or  eiitirel}  loii*t  in  elironio  alcohuUsnh 

The  presence  of  anie?Jthe«ia  mriy  be  limited  to  one  biteral  luiH"  of 
be    body    (hemiuiuesthesia).     Hammond    speaks    of   this  condition    as 
•iibarly  eburaeteristic  of  el  ironic*  iilcoholism^ — a  view  whieli  be  states 
to  be  in  accord  with  the  observations  of  Ma^nan  antl  Vircmiue, 

III  addition  to  this  loss  of  sensation,  the  same  observer  states  that 
tie  sij/lit  of  oiie  ey»,  the  bearing  of  one  ear.  and  the  functions  of  one 
bu^^tril   and   one   lateral   half  of   the  ton^jriR*   un-  vdlen  abc»lished,     \\v 
mentions  one  e^ise  cited  b\    Magmin,  in  which  the  sensibility   of  the 

trnea  was  totally  lost  in  one  eye. 
As  a  result  of  anaesthesia,  thi'  patient  has  iniperleet  conce[>tioos  of 
e  "feel"  of  objects;  and  the  sense  of  pain  may  be  totally  lost  both  in 
me  skin  and  t!ie  mnsclcs.    Tlit'se  juitients  may  th ns  be  rendered  persntmlly 
uiiconseious  of  tests  maile  with  a  view   to  determine  their  apftreriation 

fif  touch,  pain^  or  temperatnre. 
A  more  or  less  marked  /o^«  of  untltfr  powfr  invariably  aceompardi^s 
he  abolition  of  sensation. 
77iff  Cotn^it/ufvr   Tj/pe.— it  is  not  nn common  to  observe,  in  patients 
rho  are  sutfering   from  ehrfniie  alcoholism,  convulsive  seizures  of  au 
pileptiform  eharaeteJ*.     Tiiese  may  oecnr  as  early  symptoms,  or  they 
may  follow  some  of  the  other  symptoms  alreaily  described.     As  a  rule, 
^hey  are  usually  aecompanied  by  marked  and  i permanent  derangements 
bt  sensibility,  and  more  or  less  paresis  during  the  intervals  between  the 
tmvnlsive  attacks. 

The  vojivuliHve  t^eizureH  may  or  may  not  l>e  accomtjaiiird  by  loss  of 
jnsciouRness. 

According  to  Hnss,  the  freipn-ncy  of  convulsive  attr^-ks  ti^nds  to 
iimiritsh  as  the  condition  of  chronic  alcoholism  increases. 

The  Parabjiiv  Form. — In  connection  with    the  previous  types  of 

thronie  alcoliolism^  paresis  has  Ivfcn  meiitt<med  as  a  symptom  which  Is 

p**tu^rally  present.     In  some  cas^^^s  the  biss  of  m(*tility  [^roji^resscs  to  snclj 

extent  as  to   render  locomotion   impossible  and  to  constitute  true 

uralysis.     One  very  marked  case  of  this  rimracter  lias  come  nndt^r  my 

observation. 

In  connection  with  tiie  paralysis  of  the  limbs,  the  muscles  of  the 
&ye  are  oecasionally  observed  to  sulTer  from   (laralysis.     In  this  way  the 
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(lovelopmcnt  of  strabismus  und  ptosis  is  to  \iv  explained.  AgaiOt  the 
muscles  of  tlit3  organs  associated  with  speech  ami  swallowing  liwy  he 
Ijanilyzed. 

The  Mental  Tt/pe.^-ln  foiinuction  with  chnmic  alcoholism,  the 
mental  comytion  of  the  patient  is  liahle  to  be  sericmsly  im|mir<?d.  Illu- 
sions and  ball uei nations  are  not  uncommon,  an<l  tht^  fiowiT  of  initUirt 
and  will  are  genemlly  lessened  in  a  marked  degr*'« 

E filial iniifil  mai}i/eHtatii>nii^  chiedy  thoMe  of  a  "sorrowful  tv^w,    mv 
very   freipUMitly  t»bserved.     A    far^e   |jroportioii   of  these  suhjecU  aJ*e 
prone  to  weep  easily  over   imasjinary  troubles,  and  to  exhibit  a  di8|M«i' 
tion  to  greatly  exuggeratt*  their  Imsincrts  cares  and  jit^rplexitie*-    Tho^ 
who  are  naturalfv  inelihed  U>  be  vicious  may  be  reuderLHl  t^till  morrwij 
by  this  form  of  alcohol  ie  poisoning.     It  has  not  been  my  experience  J 
however,  to  encounter  any  exhibitions  of  mental  disturbance  in  ibi*  da^l 
of  patients  that  would  justly  create  abirm.     They  are   far  more  apt  Ki . 
become  extremely  irritable,  peevish,  and  lachrymose.      They  are  vrfjP 
liable  to  take  ollense  easily,  and   to  misconstrue  unintentional  act*  <jf" 
their  friends  and  companions  as  personal  sUgiits  and  insulins, 

Sitiriiinl  temirtuHea  may  occasionally  be  observer!  in  these  |uiltt'»*t4 
as  the  results  of  meli\ncholia  or  imaginary  fears.     One  of  my  |^tit'nt»,  i 
who  was  a  very  rich  man,  was  constantly  haunted  by  the  fear  of  begpryJ 
and  was  with  ditUculty  restrained  from  acts  of  vitdeuce  to  himself. 

The  c*:ipabilities  of  the  patient  tor  mental  application  or  for  ftcc«r»t« 
reasoning  in  respect  to  the  ordinary  alfnirs  of  life  is  liable  to  Iw  s**xiouf*Iyl 
impaired.  Tlu-ir  sense  of  comprchensirm  is  often  very  ranch  blnnt*Kt.iind1 
their  judgment  is  often  ^criunsly  in  error,  HammoJid  states  tluil  tiJ« 
memory  is  the  Hmt  faculty  which  shows  impairment,  and  that  tlu*  §t*n*cj 
of  right  ami  justice  which  the  patient  may  have  had  in  Ilea  1th  i^utWfll 
weakened  or  destroyed.  This  author  lays  stress  upon  the  fact  thfltlyiwJtl 
stealing,  and  even  aerious  outragen  without  known  provocation*  nwy  h#I 
committed  by  these  patients;  and  he  rcganb  the  existence  of  anviuolivel 
for  such  acts  as  extremely  infrequent  among  this  elasa  of  sufferer*. 

Hallucinations  and  delusions  in  chronic  alcoholism,  as  iolb«ft(*w^^] 
form,  tend  to  assume  a  peculiarly  painful   and  distressing  eharict^f'. 
These  ]>atients  are   frequently  the  victims  of  fear  of  pergonal  viol«i«^ 
either  to  themselves  or  those   to  whom  they  are  atta<du*d.     Then*  f''** 
exceptional    instancies,   lNtwev«*r,   whrn*    tin*    di'bisiotis    asMinu*  :v  m"'*  1 
pleasant  character. 

Prognosis. — In  the  luntc  ftu'm  recovery  UHUally  occurs,  pruMdi-iUh^f 
attacks  have  not  been  freipient.     Convulsiuus  iu  this  form  give  ft  gf**^^  1 
aj»pect  to  the  case.     A  failure  of  the  digestive  organa  to  asmmilat^  f<^ 
after  the  symptoms  have  subsided  to  a  greater  or  lesa  extent  i»  alio**  ' 
tm favorable  sign. 
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The  chronic  fonii  miiv  Ijc  recovortnl   Iruui  wlnni  tlic  Bvmplom?*  nrt 
not  of  a  severe  type,  iind  wbeu  the  patient •«  appetite  for  liquor  can  l>e 

fectunlly  controlled. 
Treatment,  — An  nttack  of  delirimn  tremens  demands  active  a^ediea- 
tion  to  induce  sleep»  and  carefid  attention  to  the  nourislmu-nt  of  tlie 
patient.  It  is  my  cuiJtom  to  administer  thirty  (;n»ins  of  the  bromide 
of  }iotaAsium  and  ten  f]jrains  of  chloral,  combined  with  ten  drops  of  the 
tincture  digitalis,  to  a  patient  suHering  from  delirium  tremeij^,  every 
kour  or  two  as  the  eirciimsLances  seen)  to  demrtnd,  until  sleep  »«  induced. 

S^tj  digitalis  Is  added  as  a  preventative  of  heart-failure,  which  nometiines 
eurs  from  ehloral-poisonint^.     When  sleejj  is  not  induced  by  this  pre- 
dcriptiou  within  five  or  six  hours,  a  hypo(iermic  injection  of  a  ciuarter  of 

(rain  of  morphine  may  be  y^iven  and  repeated  in  two  hours. 
The   monohromide  of  camphor   has    been    recommended    in  doses 
four  grains  every  hour  for  several  hours.     I   have  bad  no  j>ersonal 
>enence  in  its  use. 
Sometimes  the  administration  of  capsicum    by   the    stomach   acts 
irmiugly  in  inducing  sleep.     A  teaspoonful  of  the  tincture  may  be 
^ven  at  a  dtjse. 

iMiriug  the  attack,  the  patient  should  be  can  lully  wjitclicd   by  an 

Bndant  in  onler  to  ^uard  aj^ainst  tianirer  to  the  patient,  as  they  are 

ry  prone  to  jump  (Vom  the  win<low%  or  do  themselves  some  [lersiund 

Dlence  in   their  clforts   t<i   escafR^  from   the  imaijrinary   objects  wbich 

Hint  them.     It  is  well  to  i*  move  from  the  room  all  articles  of  ehina 

ktt    other    utcnsilB    which    niitjht    be   employed    i»y    the    patient    as    a 

ipon.      One    of  my    patients    committed    suicide    by    breakin^^    the 

idle  from  a  heavy  earthen  pitcher  and  cutting  his  throat  with  its 

jged  edge. 

The  patient  should  he  nourished  at  regular  intervals  with  milk. 
i*f-tea,  gruels,  and  other  Utiuid  foods.  During  c*>nvale8c©nce,  quinine, 
^11,  and  stryeJiiiia  may  he  indicated. 

The  trealmeitt  of  chrunir  ttirohohsin  consists  in  an  entire  cessation 
'  alcoholic  lic(Uors.  U^  the  bowels  arc  tleranged  by  constipation  or 
irrlui^a,  they  should  be  regulated. 

When  insomnia  is  a  jjroniineut  symptom,  the  bronuiles  aUme,  or  a 
Tbniliination  similar  to  that  used  in  detirium  tremens,  may  he  employed* 
The  ifJitli:  of  zittr,  in  doses  td"  from  one  to  three  grains  three  times  a 

tjy,  has  been  highly  re<'ommeuded  in  this  tilfeetion.  Hammond  suggests 
e  use  of  bromide  of  zinc  In  doses  of  tw*o  grains  three  or  four  times  a 
da}*.  This  drug  may  be  given  iti  solution  with  water  or  syni[i.  The 
Mee  should  lie  gradually  increased  (up  to  four  or  even  six  grains  nt  a 
^ine)  as  rapidly  as  the  stomacli  will  permit. 

The  ift/usion  of  digitalis,  hi  doses  of  a  tabkspoonful  three  times  a 
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day,  is  often  indicated  to  increase  the  iK)wer  of  the  heart  and  indirectly 
to  stimuhite  the  action  of  the  kidne3'B. 

Electrical  apjflicaliona  to  the  affected  muscles  may  be  administered 
daily  for  from  five  to  ten  minutes.  The  faradaic  or  galvanic  currents  may 
be  employed,  and  also  the  static  current  in  the  form  of  spark  or  static 
insulation.  I  have  great  faith  in  static  sparks  as  a  curative  agent  in 
alcoholic  tremor  and  paresis.  When  anaesthesia  exists  the  Iknuiaic 
current  is  best  applied  by  means  of  tlie  wire  brush. 

Careful  regard  to  the  diet  of  these  patients  should  be  observed.  All 
highly  seasonal  food  Khuuld  lie  countermanded,  and  large  quantities  of 
milk  should  be  taken  by  the  patient.  I  have  great  foith  in  the  cuntive 
elfects  of  an  exclusive  milk  diet  in  these  cases.  Three  quarts  of  milk  a 
(lay  are  amply  sufficient  to  nourish  an  adult  without  a  imrticie  of  solid 
food.  The  addition  of  a  slight  quantity  of  lime-water  or  some  of  the 
admirably  made  prepanitious  of  pepsin  may  assist  in  its  digestion  in 
those  exceptional  cases  where  milk  is  not  well  tolerated  b^*  the  stomach. 

MEUCURIAL  POISONING. 
(Hydrargysm,) 

Mercury  may  be  taken  into  the  system  not  onl}*  b}'  the  stomach  and 
intestines,  but  also  through  the  skin  and  lungs. 

This  drug  is  often  taken  to  excess  in  the  form  of  blue  pill  and  calo- 
mel. Mercury  is  used  extensively  in  some  of  the  manufacturing  arts, 
such  as  the  silvering  of  looking-glasses,  the  making  of  artificial  flowers, 
the  munufiicture  of  bron/.es,  some  of  the  i>liotographic  processes,  certain 
fonns  of  dentul  work,  etc.  Some  of  tlie  cosmetics  for  the  removal  <»f 
facial  eruptions  contain  mercury.  I  liave  observed  several  cases  of mer- 
cnrial  poison insr  from  an  injiulicious  use  of  the  vapor  of  mercury  in  a 
bath  given  for  medicinal  pnri)()ses.  This  is  particularly  apt  to  occur 
when  calomel  is  employed,  or  wlii'n  the  vapor  is  inhaled  into  the  liinL'^- 

Symptoms. — In  chronic  mercurial  poisoning,  tremor  is  jH»euiiarly 
apt  to  be  developed. 

When  saJiralifn)  is  tlius  ]>r()(lnce<l,  the  gums  will  appear  very  much 
swollen,  sensitive,  liable  to  l)leed  easily,  and  more  or  less  separated  from 
the  teeth.  The  breath  is  extremely  fetid,  and  the  teeth  are  apt  to  l)ec(HUO 
loosened  from  their  sockets.  The  patient  complains  of  a  metallic  U\>^^' 
in  the  mouth.  In  severe  cases,  the  tongue  l^ecomes  enormously  swolK"* 
ollen  to  such  an  extent  as  to  i)rotrnde  from  the  month.  The  saliva 
Hows  in  a  stream,  so  that  the  patient  has  frequently  to  hang  the  head 
over  a  bowl,  which  catches  it  as  it  escapes  from  the  mouth.  The  coun- 
tenance may  be  jkmIc  or  livid.  Severe  nose-bleed  sometimes  occurs.  Tl«c 
physical  strength  is  very  rapidly  lost,  and  marked  mental  debility  uia)' 
be  exhibited. 
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In  soma  eaRe»,  caries  and  necrosis^  espeeiiilly  of  ihti  lower  jaw,  with 
(iei^tious  of  the  sollt  parts,  injiy  develo[», 

Firitilly,  coinHilsionrt    of   the   epileptifonii  type  and    puralysi's    of 
various  parts  of  the  body  have  been  reporter!. 

Diagnosis. — Tlie  sym]»iunis  of  this  fur  in  of  poisoning  can  hardly  })e 
j^istakeit  for  those  of  tiny  other  di**ease* 

B     The  tremor,  the  pecMiliarly  fetid  odor  to  the  breatb,  the  eharacteriatic 
nf»pi*nraciee  of  tiie  ^iiriis,  the  loo?*eiiiTig  of  tlie  toeth,  the  swelling  of  the 
Uingiie,  the  euorriioiis^i   increa.se  of   saliva,   and    the    bone-eoinplieMtionH 
■l^pieiitly  encoimtered,  are  raet  witli  in  no  otiier  eondition. 

It  la  elaiitu'd  tliat  the  iliatrnoms.  may  be  rendered  eerifiin  when  the 
dViuptoms  are  not  fnlly  develo[»ed.  l)v  tht*  administration  of  the  iodide 

t(>ota»siuin    U>  the   pjitient   in  larcre  doses    for    two    dnys,  and   then 
bjeeting  a  few  dri^ps  of  the  nrine  on  a  bri*rht  en|>)ier  plate  to  a  drop  of 
hytln»ebiorie  aeid.     If  mercury  is  preiaent,  a  briirht  nietallie  spot  w*ill  \m 
fixnd  on  the  copper  plate. 

The  history  of  the  patient  will  nsiudly  reveal  the  fact  that  he  has 
m  €»\ posed  to  the  piiisoiions  inlUienees  of  nierenry. 

Treatment, — Ibiring   an  attaek  *»f  Hidivation.  tannic  acid   may  be 
uployed  a»  a  gargle,  with  very  great  relief  to  the  patient.     The  adinin- 
tration  of  the  iodide  of  potafisinm  in  doses  of  from   15  to  30  orrains 
ee  times  a  day,  uidn  in  the  elimination  of  the  |Hpison. 

When  mercifrial  tremnr  is  the  jirominent  symjitom  in  the  ease^  the 
'  uf  the  iodide  of  potassinm  is  often  followetl  l>v  a  very  m|>id  cessation 
"of  that  «\  ni|ttoin- 

Tlie  administration  of  irou,  ([uinine.  :ind   ntryehniii    in   lonie  dosea 

Bfty    pn>ve   valtjable   as   adjnncts   in    the   treatment   of   this    form   of 

poisonin*^.     The  patient  ^hoidd   Ik*  warned  aj^ainst  I'urther  exposure  to 

mere  or  V, 

■L  BKOMhsM. 

Thr  bnn aides  which  are  ehic^fly  administered  as  drills  in  the  treat- 
ment of  mr^st  of  the  fnnetional  nervons  diseases  comprise  those  of 
^ntaj^sinm,  sodium,  ealeium,  lithhvrn.  ammonium,  zinc,  and  camphor. 
H  The  extent  to  winch  these  «lru|rH  are  employed  probably  exceeds 
H»tltiy  that  of  any  known  chiss  in  tlie  treatment  of  nervous  diseases; 
^bnce,  I  feel  it  my  duty  to  raise  my  voice  here  in  protest  a<ijainst  the 
"ew  tooeomm(Md\  heUl  by  practitioners,  that  tliese  bromide  preparationa 
lire  liarmless.  and  tfiat  they  are  indicated  in  every  functional  nervous 
Bturbance  wliose  cause  may  }w  obscure, 

1  lielieve  that  more  harm  has  been  ilone  to  tiie  human  race  by  the 

Dtnides  than  jjood.     In  epilepsy,  for  example,  the  continued  adminis- 

Ition  of  very  larire  doses  of  the  various  bromide  salts  unrjuesitoniibly 

%B    in  brinixinii   the   mental    state    nf  the    patient   to  n  deplorable 
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eonditiou,  in  ilepreBslng  the  digestive  fuMctions,  in  weakening  the  gent»ml 
iiiiisfHiliir  toiR%  Mild  in  seriously  delaying   (if  it  does  not  sometime* i>ns J 
vent )  the  recovery  of  the  patient  in  numy  instance*. 

!  Uuve  known  of  several  einlepticti  where  reeurnng  clislocjitioiii  af  I 
the  shouhler  eoidd,  in  my  opinion,  be  attrihtited  to  a  relaxed  «t.nte  of  thel 
muscles,  whieh  hud  tieLii  induced  h\  exeesi^iveand  long-continued a*imin-j 
istratioa  of  the  bromides.  I  have  seen  a  very  large  number  of  (laticnul 
precipitated  into  a  condition  cLa8ely  borderin^f  upon  imbecility  from  tittfl 
same  can»e. 

Personally,  I   Imvc  for  some  years  avoided  the  n^H*  of  ttfouiides ii| 
far  as  possible  in  the  treatment  of  functional   nervous  disea^^.^i;  fLiv\ 
believe  that  by  so  doinj^  I  tntve  greatly  arlded  to  the  comfort,  and  la-atttll 
of  my  patients.     The  prevention  of  convulsive  nervous  phenomenM  l>y| 
the  continued  n>ic  of  a  drug  whose  poisonous  effects  are  well-known  &od 
genendly  recoa:tu2ed,  cannot  be  considered  in  any  light  as  a  cure,    ll  ^ 
a  question  to  my  mind  if  o[iiicptics,  for  exampie.do  not  improve  ^  mwii^ 
under  a  well-retrylated  diet  from  which  nitrogen  i§  elimiimted  a»  &t  uij 
possible,  and  the  use  of  other  drugs  than  the  bromides  whost*  [loiioDuUJ 
effects  are   lur  less   marked   if  not  totally  absent,  than   by  the  un*  »»f 
bromide-salts,  which  tend  in  time  to  render  their  mental  condition.  jr»"4| 
their  physical  I  a  deplorable  one  in  many  cases* 

Symptoms. — The  poisonous  etleets  of  bromine  may  lie  develofM^l 'n| 
some  adults  and  ofteu  in  chibken,  from  very  i^mall  t|uantities  of  ihf  4ini;.v 

The  evidences  of  its  poisonous  elfects  mixy  be  manifested  in  * 
variety  id"  ways.     I  shall  consider  some  of  these  eMects  in  detaiL 

HlxveHitiDe  tsomnolenvt^  is  an  early  symptom.  The  patient  ni»yfll«*P| 
or  remain  in  a  drowsy  condition  not  cmly  tlurin^  the  night,  hut  !il*<»l 
iluring  the  day. 

A  feebleneas  in  the  legs  nmT  in  the  arm^,  may  tend  to  (leveK»l» 
This  is  shown  by  a  marked  alteration  in  the  gait  and  a  loss  oCtbi^  grisp 
ing  power  of  the  hand. 

The  kearCa  acfion  mmj  6f'  nwrkedtt^  weakened,  and  the  pulse  p^^lp<*^ 
tionatcly  aceeleratecl.    Frequently  the  skin  is  rendered  cold  and  rbmro>,l 
and  the  pupils  may  l)e  occasionally  widely  dilat^^l  arul  re  ndtrtd  iuk,  n!?iM^I 
to  the  action  of  strong  light 


Padular  erupttoiia  may  develop   upon    the  skin — chiellv    ujkju 


the  I 
tace,  neck,  and  truuk.  Boils  and  carl»unclcs  have  been  known  to  foil*>'''J 
the  abuse  of  the  bromides. 

The  diijes^iive   organs  are    fen/  often  serioushj  di^tnrtnui,     Tbb 
shown   by  a  coating,  unnatural  dryness,  uud  occasionally  fin  exces^i^'* 
soreness  of  the   tongue.     The   bowels  are  usually  constipateti  nnd  ' 
breath  has  a  fetid  odor.    The  raucous  membrane  of  the  mouth  and  t^^^ 
may  become  covered  with  aphthous  piitclies,  and  show  a  markciUy  ^^ 
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3 ted  state,     A  similnr  rontlitiun   is  probably  induced  in  tlic  iiiiutousi 
liuing  of  the  respimtt>ry  iHis.HiigeH;  as  evidenced  by  accelerated  re^pim- 
^on,  cough,  and  the  [^liysieal  signs  of  bronchitis, 

J  The  mucous  lining  of  the  pharynx,  hirynx.  and  the  bladder  may  lose 
it8  fiornial  sensibility.  SpecialiHtH  on  the  throat  enii>loyerl  this  agent  oflen 
for  the  purpose  of  rendering  the  introduction  of  instruments  into  the 
pharynx  and  larynx  possible  without  exciting  nausea  or  efforts  to  vomit. 
Ill  severe  Cases  of  bromisui,  walking  often  becomes  impossilfle;  the 
l>atient  lies  in  a  deep  stupor;  the  sphincters  arc  no  Inuger  coutrollcd; 
the  LeArt's  action  is  excessively  weakened :  lung  complications  are 
Jtevelopcil:  and  death  may  occur. 

^V      Treatment*^ When  Ijromism   has  devclo|»cd,  the  administration  of 

^^e  drug  should  be  immediately  discontinued.     Digitalis  may  be  given 

To  increase  the  power  of  the  heart  and  thus  to  excite  the  action  of  the 

kidneys.     The  patient  shoidd  be  stimulated  judicionsly,  and  nourished 

I  regular  intervals.     Tonics  may  lie  given  during  convalescence. 
TETANUS. 
(  Trismus — Lock-jaw,) 
This  disease  is  characterized  by  an  exaggerated  excitability  of  the 
motor  and   reflex  functions  of  the  spinal  cord.     It  manifests  itself  by 
Convulsive  seizures  of  a  tonic  character,     lis  course  is  usually  a  rapid 

tne.     Consciousness  remains  intact  throughout  the  disease. 
Etiology. — Tetanus  is  commonly  divided   into  four  varieties,  viz,, 
be  traumatic,  rheumatic,  toxic,  and  idiopathic.     To  these  vurieties  some 
uthors  add  the  hystcricaU  inl^ammator}-,  intermittent,  and  that  of  the 
newly  lK>rn  (trismus  neonatorum). 

Lock-jaw,  or  "  fnamffif,''  is  considered  by  some  authorities  as  a  dis- 
tinct disease.     With  this  view  I  am  not  in  accord,  since  spasms  of  the 
H||liw-mnscle8  are  nearly  always  combined  with  spasms  of  the  truidi  and 
Timbs.     I  regard  typical  trismus  an  but  n  modified  form  of  true  tetanus. 
The  t ra // m a 1 1 c  va riet tj  is  the  i n o s t  f r e ^ u c n 1 1  y  en c o n i \ ter e d .     It  see ms 
cw?cur  in  some  regions  more  than  in  others.     The  atmosphere  of  some 
calities  apparently  renders  any  wound   pjirtieularly  dangerous  on  tliis 
ccount.     Contused  and  torn  wounds  about  the  hands  and  feet,  especially 
they  injure  nerves  or  tendons,  are  peculiarly  liable  to  be  tollowcd  by 
^tanus.     It  is  thought  by  the  laity  that  a  wound  inflicted  by  a  rusty 
ee  of  iron  is  parti (*uhirly  apt  to  cause  this  eondition. 

Tetjinus  may  follow  immediately  after  a  wound,  (»r  it  may  develop 

er  a  lapse  of  several  days  or  weeks. 

Among  the  predift^wmng  eauses  to  tetanus  may  be  mentioned  certain 

sychical  influences,  irritation  of  the  wimud,  epidemic  inttucnccs,  atmos- 

ic  conditions,  concussion  of  the  head  or  spine,  pyaMnir  |>oisoning.  etc. 
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The  exciting  wound  may  be  extremely  insignificant  in  some  etsM. 
Tetanus  has  been  known  to  follow  the  sting  of  a  bee,  the  pulling  of  a 
tooth,  the  piercing  of  the  ear,  ulcerations,  etc. 

Among  other  forms  of  injuries  received  of  a  more  serious  character, 
which  have  resulted  in  tetanus,  may  be  mentioned  the  wounds  of  the 
surgeon's  knife,  lacerations  of  the  cervix  uteri,  the  exposure  of  ao 
abraded  mucous  membrane  (as  in  the  puerperal  state),  and  accidenul 
traumatisms  of  various  kinds. 

A  variety  of  tetanus  is  not  uncommonly  observed  between  the  fifth 
and  twelfth  days  of  life,  which  is  known  as  '^  trismus  neonatorumJ"  It 
may  be  attributed  in  many  cases  to  disease  of  the  umbilicos,  fiecal  staftis, 
and  mechanical  irritation  of  the  medulla  oblongata  from  strong  ezteusioo 
of  the  head  during  delivery. 


Fig.  lliT. — A  Marked  Fakoxysm  t;F  Tetams.     (After  adrawin>;  by  Sir  Chas.  Bell  ) 

The  rheumatic  varieft/  of  tetanus  is  a  rare  form  of  disease.  Many 
authors  of  to-day  express  a  doubt  as  to  whether  irenuine  tet^inus  iseviT 
dependent  ui)on  exposure  to  eold  or  dampness,  or  an  excess  of  lai'ti*' 
acid  in  the  Mood. 

The  toxic  t'a/'/>/y  of  tetanus  may  oocur  in  certain  forms  of  pois<minir 
by  dru<rs,  chietly  from  an  overdose  of  strychnine  or  picrotoxine.  It  i'* 
stated  by  some  autliors  that  clonic  muscular  spasms  are  more  ofttMi  n'^tfl 
than  the  tonic  in  this  variety  of  tetanus. 

The  iiUnpathic  vnrietij  of  tetanus  comprises  all  cases  in  which  "" 
excitin«j  cause  can  be  iliscovered.  in  many  such  cases  the  preseiu*"*' 
an  epidemic,  due  probably  to  some  atmospheric  influences,  exists. 

Symptoms. — After  n  wound,  the  onset  of  tetanus  is  usually  pmntK'! 
by  more  or  less  pain  in  the  re;j:iou  of  the  wound,  or  an  uunatunil  fxyY^^' 
ancc  of  the  injured  part.  These  pains  frerjuently  shoot  alonir  the  coiir^' 
of  some  adjacent  nerve.     Local  symptoms  are  ot^n  accomi>aniedl»y  a 
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:riiliar  restless,  exuitdl,  or  muxiuus  cuiKHtiLm  of  tliu  putiiut,     Iiisomnia 
%y  \h*  a  mnrked  symptom. 

As  the  onset  of  tbe  disoutie  upproaciies,  movuiMt- tjts  oL"  the  jaw  are 
L!iatecl  with  more  or  less  pain  and  stillness,  us  are  Ireqnently  aJso 
"movements  oT  tlie  neck  and  atlL^nii>tH  at  swallowing.     Tbe  first  feigns  of 

Etiiiav  spusm  generally  appear  in  the  lace  and  in  tlie  back  ol'  tht'  neek. 
r,  a  similar  coinlition  develops  in  tlie  mnseles  oT  mastication,  in  the 
ynx,  and  in  the  nutscles  of  tlie  back  and  lindw.     In  many  ini^tances, 
the  extremilieH  are  but  iiligljtly  atltMaed. 
B      The  facial   ex/trfsnioit  of   tetanus    is  chnmcterized    l*y   a   peculiar 
^riiikling  of  the  forehead,  an  expansion  and  elevation  of  the  nostrils^ 
und  an  attitnde  of  tbi?  month  wbich  fxpones  tbe  tectb,  liivin^^  to  it  the 
pre»sion  termed  Lh«  '*  rinus  sartlonieus  "  because  it  resembles  that  of 
ighter.     Respecting  this  ijeculiar  comlitinn  of  countenance,  Eichhorst 
ry  aptly  says:  *' Tbe  features  express  tbe  most  nntagonis^tic  feelings. 
Wbile  the  upper  half  of  the  face  has  a  cheerful  tbougb  tired  expression 
^Uue  to  dimiuuLion  in  the  size  of  the  palpebral  tissure),  the  lower  part  is 
^ptl,  an<l    the  mouth   has   the  expression   of  one   wlio  is  tsobbing.     On 
account  of  tbf  un(*o\ering  of  thi^  teeth^  Ibc  expression  has  been  com- 

red  to  that  of  laughing.'* 
The  ability  to  o|>en  tlie  mouth  is  [>artially  or  comph'tely  lost  by  a 
trndc  state  of  tbe  mas^^i^ier  imisclc^.     This  interferes  seriously  with  the 

€lity  of  the  patient  to  take  loud.  Infants^  when  attacked  by  tetanus 
unable  to  retiiin  the  nipple  l>etwi^eii  the  jaws.  Any  attempt  to  open 
mouth  is  so  strongly  resisted  that  a  ibinger  of  fracture  or  dislocation 
of  the  lower  jaw  might  be  created  I  a- fore  the  spasm  could  be  overciUiie, 
■be  nutrition  of  the  patient  is,  furthermore^,  embarrassed  by  a  similar 
■kte  of  the  muselcs  of  the  pharyx,  in  some  cases.  The  tortures  of 
Buiger  and  tbirst  may  therel^re  constitute  an  important  part  of  the 
^Bfl'eriiigs  of  the  patient 

H  During  the  paroxijHm  tbe  head  is  drawn  forcibly  backward,  and 
^^  muMcles  of  the  Imck  distort  tb<*  trunk  so  tbat  tbe  patient  may  rest 
upon  bis  shoulders  and  hi[is.  In  occasional  instances,  tbe  trunk  may 
M^  bent  toward  one  siile  (|)leurosthotonns) ;  f>r  the  body  may  be  drawn 
Pbrward  toward  the  tbigh  (empmsihotoruis).  (^ases  have  been  reported 
where  the  trunk-nuiseles  have  rendered  tbe  spinal  cobmiti  rigid  without 
i^tortion. 

The  renfAratorij  moijementit  are  seriously  eniharrassod  when  the 
ipbni^xm  and  the  inlereostuls  are  filfcctcd.  Under  sn<'h  circuuislanees 
treme  cyanosis  may  devcloj^  and  death  may  i>ccur  from  a  lack  of 
llity  on  the  part  of  the  iratient  to  brentlu'. 

The  muarieti  of  (he  Itmha  may  jmrtieipate,  to  a  greater  or  less  extent^ 
the  tonic   rigidity  so   commonly  observed   in  the  trunk  and   neek. 
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Fltjxioii  of  tho  ii]Ji>cf  limits  an<l  exteiisioti  of  the  lower  arc  jjenerally 
observetK  The  L-oiitrrtftL'il  nniselt's  htiiiul  out  with  jsfreat  inominwi' 
beneath  tlie  slviii^ami,  in  severe  e:l^ii•^4,  tlie  |>atient  imij  be  raised  from  tlic 
bed  so  that  he  re^tn  ii|ioii  hi!$  huad  and  heels. 

In  verv  exceiitioiml  m«*tjim*es  the  thini  craiiinl  rjerve,  in  addition  to  i 
the  seventh  and  ninth,  may  be  alfected  imd  t*auHe  a  stinibisnius.  Evt^  | 
symptoms  in  tetanus  are  justly  regarded  aft  of  evil  inip<irt. 

The  freqHenrf/  and  (inrfition  of  tetaiue  sijasiris  vary.  IhinnL'  sieip,  j 
they  generally  tetid  to  snb.side  or  eivLirely  diHapjiear.  In  Boiiie  eii*<f*»| 
distinct  paroxysms  are  observed  ;  beginning,  as  a  rule,  witU  clonic  con- j 
tractions^  whieh  gradually  tend  to  a^^suiue  the  tonic  tyjje.  In  otlu?r| 
eases,  the  lunie  coutraftion  of  muscles  h  persist4;*nt.  Such  a  coiniitiott  ( 
ina>'  continue  for  days  without  intermission, 

Tlie  reflex  excitability  of  the  spinal  cord   is  very  markedly  exi^f- 
gerated  in  some  cases.     The  slightest  noise  or  disturbance  of  the  [i»imi  I 
in  any  way  may  excite  a  par4>xysm, 

Tfie  force  of  the  tonic  contractions  of  muscles  has  lK*en  known  to 
break  ort"  the  teeth,  and  to  fracture  and  dislocate  the  long  bones.   During  I 
a  paroxysm,   the   develotuucnt   of    fibrillary    twitehings   In    the   rigi*ij 
muscles  may  occasionally  he  oliserved. 

The  onset  of  a  paroxysm  is  looked  forward  to  with  great  terror  by j 
the  patient  on  account  of  the  extreme  pain  which  is  uenendly  ex|»cri* 
enced  while  thi-  nuiscles  are  thrown  into  rigidity.  In  severe  cases,  t^* I 
patient  is  unable  to  tditain  sleep  or  to  quench  his  thirst  or  buftp^^'i 
Occasionally,  delirium  sets  in  late  in  the  diseasi' ;  Imt.as  a  rule^  the  iwi'^'M 
of  the  ])atient  is  perfeetly  clear.  Profuse  sweating  is  apt  to  occur  during  j 
the  paroxysms.  The  sensibility  of  the  skin  is  umiMTected,  hh  a  nile,  «»<Jj 
little,  if  any,  febrile  excitement  is  usually  oliserved. 

Diagnosis. — The  only  disease  whicii  couJd  l>e  confounded  ^^^l 
tetanus  is  spinal  meningitis.  The  character  of  the  spasms,  the  still^^*! 
or  complete  tixation  of  the  jaws,  the  facial  exj)ression  observ*;*!  i«l 
tetanus,  and  the  ditlienlty  in  swaHowjng  produced  Ijy  spasms  in  tl**1 
muscles  of  the  pharynx  are  sufllcient  to  distinguish  tetanus  frun)  *^^ 
intlamniatory  afl'cetiun  of  the  spinal  meninges. 

Prognosis. — The  durxition  of  tetanus,  as  well  as  the  character  of  *^ 
symptoms,  vary  in  iudivi*lual  cases.  A  case  is  reported  where  d**^" 
occurred  in  a  negro  litYeen  minutes  after  the  accident;  wbije,  oa  v» 
other  hand,  the  duration  may  extend  over  a  period  of  weeks  or  motitb* 
Paralysis  and  paresis  have  Ix^en  known  to  occur  as  scquelfie  ofteianw^v 

The  mortality  in  infants  is  enonmmsly  large.  In  adults,  the  sevrri*] 
of  the  symptoms  and  the  exciting  cause  of  the  attack  niaterially  tnodin 
the  prognosis.  In  a  large  percentage  of  cases  it  is  unfavorable.  A  lo^ 
duration  of  the  disease  withunt  rise  in  temperature  or  marked  instJin'^'* 
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lindicates  a  favorable  termination.     Tla*  i<Hopatliie  rariety  is  more  often 

t*covered  from  timn  the  traumatic.   The  praj^nosi.s  is  nUo  more  favoraljle. 

Pin  cane  the  atUiek  he  nt"  tiie  tnuinmtiu  type,  when  a  iun«jj  interval  elapses 

between  the  exciting  injury  aii«l  the  development  of  tetmiie  phenomena. 

Treatment — The    indieMtiunis    Ibr    treatnient    ure   modihetl    by    the 

iteiting  cause  and  the  symptoms.     When  an  open  womid  exists,  perleet 

elcHuiiness  and  antiseptic  dressings  shouhl   be  enij>h>yed.     The  patient 

^should  be  placed  in  a  «hirkened  and  (luiet  room  ;  and  every  (>recautirin 

ishonld  lie  taken  to  avcji*!  a  recurrence  of  the  paroxysms. 

The  patient  may  often  be  nourished  by  means  of  a  ttil>e  passed 
'^iMdiind  the  last  molar  tooth  and  throui^h  the  pharynx  into  the  stoniach. 
L  TVIien  this  i?*  impossible,  the  patient  may  be  put  under  tlie  intluence  of 
^Kether  iir  chloroform  and  a  tube  introcjiu'ed  l>etwccn  the  teeth  ;  or,  when 
^Blhat  is  impossible,  thrau>fh  the  nostril  intt>  the  stomach. 
^H  Among  the  drugs  which  have  Ix-en  highly  recommended,  the  follow* 
ing  may  Ik*  mentiuucd  :  Oalabtir  Vanin,  ciuinal>i3  indica,  coninni,  ana*s- 
jlhetics,  chkjral  aiid  liromidc  of  potassium  in  large  doses,  gelsemium  in 
losei»  of  from  ten  to  forty  tlro|>s  every  two  hours,  paraldehyd  in  doses 
'of  from  thirty  grains  1o  two  dni<'hnis  during  the  twenty  dour  hours, 
^^Ijcliudonna,  and  aconite. 

^■^        Ice-bag»  and  counter-irritants  may   he  applied  to  the  spine.     Ether 

^^■BBiy  and  leeches  have  also  been  employed  over  this  region. 

^^1^    CertJun  surgical  procedures  have  been  recouiuif  uded.    Among  tliese, 

stretching  of  the  nerve  leading  to  the  Wdimd  may  be  mentioned  as  having 

friven   satisfactory  results  in  a  few  cases.     Accnmidations  of  pus  may 

demand  an  incision  in  tlie  region  of  the  wotmd.aiid  cure  should  be  takeii 

%o  free  the  wound   from  tlic   presence  <d'  any  foreign  substances  which 

I       :ina,V  liave  entered  at  the  tirric  of  the  accident. 

Hammond    has    carefully    analyzed    the    results    of    treatment    in 

l-4'port«*d  cases  winch  were  obtaincfl  bv  most  of  I  lie  drugs  enumerated; 

^_an(l  by  surgical  procedures  in  typical  cases  of  tetanus.     The  conclusions 

^■Df  thi&  autlior  go  to  show  that  some  canes  apparently  recover  rather  i»i 

^^Bpiie  of  drugs  than   by  tlicir  flirect  aid.     Perli!i|is  it  may  be  sai<l  tlisd 

^Blar^re  doses  of  chl<iral,  coudiined  with   large  dosi-s   of  the   bromide  of 

|>atas8ium^  give  as  ranch  relief  to  the  patient  as  nny  known  treutnient. 

The  ajiplication   of   ice-bags  to   the  sfrine.  combined   with  the  internal 

nduiinistrati<ni  of  half  a  grain  of  the  extnict  of  cnunnlus  indica  evt*ry 

two  hours*  may  be  attended  with  gooil  results, 

I  have  been  awaiting  for  some  time  an  c>pportnnity  to  test  the  effects 

lof  stronfj  gtaiic  Sftftrkx  upon   a   patient  in  a   paroxysm   of  tetanus,  on 

account  of  the   remarkable  etlect  winch  such  an  electrical  application 

I  teems   to   exert   upon    muscular  contracture.     Thus    fur    I    have    lieen 

Unanceei^sful  in  obtaining  an  ojiportuuity  of  this  kind. 
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PABALYSIS  AGITANS. 

Intermittent  clonic  spasms  of  the  muscles,  of  a  persistent  type,  tie 
not  infrequently  observed  in  connection  with  any  condition  which 
increases  the  susceptibility  of  the  patient  to  centnil  or  peripbenl 
irritation,  or  renders  the  action  of  the  nerve^entres  more  or  leu 
imperfect. 

Etiology. — I"  the  human  race,  the  presence  of  persistent  tremor 
usually  indicates  a  condition  of  irritation  in  the  nerve-centres. 

This  condition  may  be  dependent  upon  a  morbid  lesion ;  such  ii 
inflammatory  processes,  tumors,  sclerosis,  changes  in  the  veMeLs,  «!tc. 
It  may  also  be  apparently  due  to  some  excessive  mental  strain  or  excite- 
ment in  subjects  predisposed  to  nervous  disturliances ;  hence,  it  hu  been 
known  to  follow  sorrow,  fright,  prolonged  anxiety,  protracted  menUl 
application,  religious  excitement,  etc.  Again,  degenerations  of  the  cord 
or  brain,  which  may  or  may  not  follow  or  accompany  an  attack  of  (MtreBb 
or  paralysis,  may  cause  persistent  clonic  spasms  in  the  limbs  or  tmok. 
Finally,  nervous  and  easil^'-excited  individuals,  who  inherit  the  804»llcd 
**  neuropathic  pre<lisposition,"  may  develop  tremor  in  some  of  its  form* 
simply  as  the  result  of  peripheral  irritation.  In  this  class  of  patients, 
my  experience  leads  me  to  believe  that  eye-strain  exists  more  frequeutlr 
as  an  exciting  cause  tlian  is  generally  suspected.  (See  m}'  remaHu 
resi)oeiing  chorea  and  other  convulsive  diseases.) 

It  bus  been  iiote<l,  in  coniieetion  with  some  of  the  toxie  lleu^o^e5. 
that  tremor  is  otlen  induced  Uy  tlie  introduction  of  poisons  iiiU^  the 
general  system.  Under  this  ehiss  of  causes,  chronic  alcoholism,  the 
opium  habit,  excessive  use  of  tobacco,  and  mercurv  or  lead-poisoiii»j; 
may  in*  i)rominently  mentioned.  In  such  cases,  the  morbid  evideuci's  ^'^ 
a  mnltiple  neuritis  can  often  be  detected. 

Finally,  the  weakness  of  old  age  is  often  manifested  by  the  develop- 
ment of  persistent  tremor. 

PAIIALYSIS    AdITANS. 
( l'(irk'in.^on\^  Disease — ShaLuHj  Pa/xy.) 

This  form  of  tremor  was  tirst  carefully  ol>served  and  desc-riK'*!  '*)' 
Parkinson  in  1-^17.  It  is  characterized  by  a  tendency  to  steadily  l>r*^ 
gress  both  in  extent  and  severity,  and  to  be  accompanied  by  evidt-ni'i''' 
ot'enteebled  motor  power  or  general  i»aralysis. 

Morbid  Anatomy. — The  anatomical  changes  which  occur  in  thi» 
disease  arc  unknown.  By  some  observers,  morl)id  changes  (pigmenta- 
tion. hyiH'rtrophy,  etc.)  have  been  detected  in  the  ganglionic  cells  ol'tbe 
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brain  and  spinal  cord,  i-liiefly  in  tht*  jiiuisi,  metliilhi,  ami   Aniuiuii^s  born. 

Kur  knowknlge  ol"  these  changes  is^  however,  ho  im|»t-rtLH:t   Ihut  wc*  nrv 
I  yet  lorcecl  to  consider  this  diHcase  aa  a  jniiely  fuuetiomLl  one. 

Etiology, — Among  Ihe  cansea  of  this  aflbction  which  have  liecu  men- 
tioned hy  authors  of  nc>te,  the  followinjr  coiuHtions  seem  to  jii'i'disiiORe 
^o  it:    Exposure  to  t^uld,  iujuric!*,  excessive  fright,   prolonj2:ed    mental 
fcLcitement,  exceanive    venery,    certain    infectious    diseases,    heredity, 
Recesses  in  tdcoliol,  pjut,  ere. 

H       In  nnuiy  of  the^se  snbjeets,  an  im[uiry  into  tlie  health  of  the  patient's 

Hood-relations  will  often  show  tliat  coi*ea,  epilepHy,  hysteria,  insanity, 

neuraliria,  or  phthisis  has  existed   in  some  Ijmnehes  of  the  family-      I*er- 

tonally,  I  regard  the  ipiestion  of  heredity  as  one  which  shonhl  always 

thoroughly   investigated.      It   tends  to   sired    much  h'ght  upon    the 

ilile  factors  wluch  ai<l  in  creating  diseased  eruditions. 

*Among    tlie  tnuimatic   eases,   injuries    to   nerve-trunks     are    more 

Bquently    followed  hy   this  condition    than   other   forms  of    aeeitlent. 

phis  disease  has,  however,  iKum  kmiwn  t«»  tVdlow  the  upeninjdj  of  a  ear- 

Ikincle^  a  severe  burn,  and  other  peripheral  injuries. 

Symptoms, — ^Shakin*^  \nihy  is  very  rare  la'fore  the  age  of  twenty 
sirs.  It  usually  occurs  in  ailvanced  age,  chielly  Ijctween  forty  and 
tty  years  of  age.     It  seems  to  alfect  bnth  sexes  eipially. 

The  onset  of  this  ilisease  is  usuall3^  sn  gradual  (except  in  cases 
ihere  it  oriuinateil  after  a  severe  tright)  that  the  patient  cannot 
eeurately  locate  wlien  the  tirst  sytn|»toms  were  observed. 

Prifir  to  the  (h*vclopnietit  ^jfthe  onset,  the  patient  mny  have  suM'ered 
^^om  marked  insomnia,  unnatural  irritability,  temporary  weakness  of 
■be  limbs,  vertigo,  neuralgic  pains,  and  par^sthesiee. 

The  disease  Hrsi  manifests  itself  by  slight  trerubling  in  the  muscles 
_pf  the  linger^  and  hands-  later  in  the  muscles  of  the  arms;  and  >.till 
Iter  in  the  legs,  It  is  claimed  that  the  right  arm  and  the  corresponding 
tg  are  markedly  affected  liefore  those  of  the  lett  side.  While  this  may 
generally  true,  it  is  nt)t  in  ujy  ext>erience  an  universal  ndi'.  Stuue- 
imes  the  muscles  in  tlie  head  and  face  may  be  attacked  with  tremor;  in 
rhieh  case  the  tongue  is  also  liable  to  be  involved. 

The  tremhlimj  of  the  tnuAclei^  is  present  during  repose;  and  does  not 

t*ni   to  be  alfeeted    by   voluntjiry   move  men  is.     They    are    inhusilled, 
wever,  by  any   fVirm   of  mental   excitement.     Although  at    first  the 
tieiit    may  partially   control    them   by   an  act  of  will,  the  tremulous 
mo^'cments  soon  become  nucontrolhible,  and   [H-rsist  even  during  sleep, 
ji  the  latter  stages  of  the  disease,  the   tremors  tend  to  bec^ nne  execs- 
Ively  violent.     Cases  have  been  re|K>rtecl  where  the  floor  as  well  as  Ihe 
id   havp  l»een  set  in  vibration  by   the   shakings  of  the  pntient.     it    is 
aeedless,  iferha|>s,  to  state  that  the  ability  to  perform  delicate  movements 
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of  the  finj^ers  is  rapidly  lost;  t\i)d  liiat  the  imtinit  sooner  or  titter     ^n&y 
become  iinablu  tn-uii  to  tlres8  or  feed  liiiimt'lf. 

The  development  of  pare^i^  mid  ii  ri*jidittj  of  certain  mU6^»-<^le« 
generally  aeeoinpaiiy  or  follow  the  onset  of  tremor.  In  excepU  -^iftal 
cases,  paresis  mny  |irefede  Uie  clevelopment  of  tremor 

An  abnormal  (Utiiudr  of  the  Jin<jvrs  is  very  freipiently  oliS4-rvi*^:i-3  in 
coiiiieetioii  with  this  disease.  Sometimes  the  fingers  assumi^  the  aUilC^-udi' 
coriunoiily  empK>yecl  in  holdinir  the  |ien  ;  again,  the  consUtnt  mover^ni?ot 
of  Ihe  tliimdi  n^iiiiist  tlie  exteiuled  lingers  gives  to  the  patient  the  ap(  im^ixh 
anee  of  rolling  a  \m\\\  in  eiu'h  hand  In^ween  the  tliuuib  and  foi'efift^^'r: 
flnnlly.the  lingers  may  assume  an  altitude  eharaeterized  by  tlexiun  of^  Hj*' 
tir>l  pluihmiies,  jiFifl  over-extenwion  of  the  seeond  phalanges,  an<l  a  tle:^*^^  if^n 
of  the  tliini  phalanges.  The  latter  deformity  very  closely  reseiiihles  «^hal 
observed  in  connection  with  arthritis  deformans, 

As  a  rnle,  the  ni>per  extremities  are  llexeil  also  at  the  elbow,  and  thr 
elbow  is  carried  away  from  the  rliest  The  admirable  drawing  iiiad«:^  Kv 
Charcot  (Fig.  128)  ifhistniteH  this  point. 

The  gait  nf  Ihest^  patients  is  very  peculiar.  It  has  been  described  <»^ 
a  preceding  page.  A»  they  trot  ah>n^,  the  knees  are  apt  to  rub  aga  ^  ^^^^ 
each  other  and  the  feet  to  become  crossed.  In  some  reported  case?*  ^'^ 
friction  made  by  the  rubbing  of  the  knees  had  given  rise  to  enipti*:*^^ 


ex|>ei  ience  great  dillieulty  in  sudrb^iily  stopiuna  or  in  tnrning  aroiv  ^"*^ 
suddenly  to  either  side  {propulHifin),  I  have  known  them  to  catch  \m^  **^ 
of  objects  in  order  to  sto|j  when  called  upon  to  do  so.  OcH*a^iomfc^  ^v' 
when  a  patient  is  requested  to  walk  backward,  he  continues  lo  do  ** 
more  and  more  ra[>idly,  nnlit  lie  falls  or  is  stopped  by  an  uttend*^^"*" 
This  condition  is  known  as  that  of  *'  retropulsiotu'' 

There  are  no  emdcftceis  of  atrophia  or  trophic  changes  in  the  muftC^^** 
of  ttie  limbs,  even  in  the  advanced  ntages  of  tlie  disease.  The  seus^-^^-^ 
functions  are  seldom  atfected,  nor  is  the  electrical  irritability  of  *^-"'* 
muscles  materially  altered.  In  some  cases  an  inereaae  of  the  i\m^^^'^ 
reliexes  lian  !>een  observeil. 

A  f^erifiiariitf  of  facial  expresmon  ia  commonly  ol^er\*eil  in  vieti  '^^^ 
of  piiralysis  agitans.     It  is  described  as  com  parable  ton  itia^k,  becmt*^ 
there  is  so   little   |>l:iv  of  the  feAtures,     Very  often  the  month  ii»  k^f^' 
wide  open  and  the  saliva  drools  constantly  from  the  lip*^     Articulati^*' 
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Miil  deirliUittoTi  riiuy  he  eiul^junussLMl,  The  voice  is  generaUy  high  pitched 
ami  troinuh^iisj.  The  speech  is  iiulilc  to  be  slow  and  inaiiotoiiuus,  Dii*- 
turbaxiceH  yf  vision  arc  observed  in  luuijy  of  tliese  putjeiUs,  vvliich  are 
exhibited  by  a  ditficiilty  iu  fbllowiug  the  lines  on  n  printed  pa^e* 

The  bladder  and  rectum  arc  not  usually  impain-d.  In  many  cases, 
constipation  exists. 

Diagnosis. — The  tremor  of  this  disease  differs  Frnin  that  of  muUiple 
Bcieroifis  in  the  fact  that  it  is  not  excited  by  voluntary  movement* ;  that 


is  not  accompanied  by  symptom'*  of  osrillation  of  the  eyeball ;  that 
DHSory  disturbauees  are  wanting;  and  thai  it  licgius  usually  in  the 
jippcr  limbs.  The  characteriHtie  gait  is  also  a  prominent  feature  in 
Uj'Ms  agitans. 

From  vhorea^  it  can  be  told  hy  the  marked  rcfrularity  of  the  spas- 
Dodic  raovenieTits;  the  |>ersi8tence  of  the  tremor,  even  during  sleep; 
he  \io!ence  of  the  shaking;  and  the  lact  that  votuutary  mo^^ements  do 
bot  increase  the  tremnlons  eondition  of  tlic  limbs. 
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cuimot  walk,  aj<  ti  rule;  and  free  muvements  of  tbe  liatids  or  nnm  msy 
Uniome  impossible, 

Bed-^ores  do  not  occur  in  this  di^ense,  Tlie  siiUinL*terK  iire  not 
atfected,  The  mental  faculties  Beldom  exhibit  any  marked  impainoent 
The  si]>ecrh.  howm^cr,  tends  to  become  of  a  drawling  kind,  »nd  ofUu 
more  or  leas  uniiitelligible. 

Vaso -motor  disturlmnces  may  be  observed ;  chiefly  ill  the  fgrtn  *»r 
polyuria,  salivation,  and  excessive  sweatiiitr* 

The  two  foreiioing  figures  (Figs.   130  and    Kil,  taken  froin  pliolo- J 
gni[)hs   made  by   Dr.  Smith),  together  with  the  twu   ftection»  of  tb<* 
curd  of  one  of  these  patients   (Fif^s,   132  and    133)^  which   bavi*  l»wn 
very    a«'enrately    drawn    Uy    Dr.    H.    P.    Quinc}-,    present    *omc  very 
interesting  points  in  relation  to  this  rare  atiection. 

The   ifttH)iirment  o/ 
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the  iM^sterior  spinal  ner^ 
rofitif  was  very  mark***!  i« 
thifl  ease.     The  aiittrior  ^ 
nerve-roots  were  fouml  t*>  \ 
be  perfectly  lienlthv.  Tl«f  i 
cliiblied  feet  Hhowninllt* 
photogmph«  of  two  mm- 
bers  of  this   famil}'  con* 
siiiiiteil    a    verv   mnrkp'i 
delitrrnity. 

In  Dr.  j^Tiiiin  ^  "* 
cases,  a  sense  of  wt^aknt^  \ 
an<l  uncerttiinUj  ttf  tnof^- 
ment  of  the  /im/wr  p*^ 
ceded  by  the  dfvehf«^ 
of  ataxia   and  ^irdit* 

patN»  :  and  Hkewit^e  abnonnal  senaort/  j^henmnena  in  live  of  the  subjwts. 

Ineocirdtnation  of  movement  was  an  early  symptom. 

In  two  cases  '*  wristH:lro]»*^  developed.    In  the  two  fatal  eases  rt^jx^rt^Ui  | 

death  was  preceded  by  symptoms  of  spinal  meniiigitis  and  myelitic*. 
The  mouemettlis  of  the  head  were  attended  with  ^*  irregular  o«ciW*- 

tions,"  which  wore  aggravated  by  voluntary  attempts  at  movement  t» 

any  part  (»f  the  l»o<ly. 

The  Hmh^  became  fjreatiy  distorted  by  progressive  atrophy  aiul  coa- 

trartnres.     Attacks  of  extreme  dyspncua  and  impending  ooUapse  ^e^i 

frequently  noted. 

In  the  ease  shown  in  the  photographs,  epilejitic  attacks  had  oceurn*!  j 

frequently  for  fifteen  years  prior  to  the  published  notes  upon  her*^^' 

dition.     She  had  developetl  right  lateral  curvature  with  kyphosis;  *!**>*! 


Fig.  132.— Section  of  Dors  a  i.  Rbgiow.  (After  Smith  And 
Qtitncy  )  A  a*  Anterior  nctrye-roots  (healrhy).  I., 
LoferAl  column  {dific^eri)  PR.  Possrcrior  ncrv<p.rovo 
(dismayed).  P.  Posi«rJor  cututitn«  (disea5e*d).  C,  Central 
csin^iL 
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Jipes  equino-vanis ;  ioid  extreme  flexion  of  tlie  fiends,  wrist,  forearm, 
ftUil  lioati.     Slit"  coul<l  neitlji*r  pick  yp  object**  froiu  hi*r  hip  nor  bold  tbem 

^rlieii  f^lftfod  ill  hi*r  |t<nis[i. 

H  Differential  Diagnosis. — This  tliaease  might  poBsibly  be  mistaken  for 
lead-poisonint^,  cerebelliir  diseiise,  »ATebro-spinai  selerosis,  lateral  wpinfd 
sclerosis,  amyotrophic  bitenil  t*piriiii  rtclenKsis,  Ic^coiiiotor  ataxia,  chroiiii' 
myelitis,  and  progreBsive  muscular  atrophy. 

tMun^^  of  the  tallies  %\\\^w  \\\  coniiectiou  with  these  diseases  will  aid 
le  reader  in  making  the  neceH?^jiry  discrim illations. 
I  take  the  lilierty  of  quoting,  however,  in  this  connection,  several 
n'agra|>hs  fnim  a  late  brochure  of  W.  E,  Smith,  respecting  the  clinical 
distinctions  which  seem 
be  regarded  by  him 
justified  by  the  soine- 
fhat  scanty  literature  of 
life  subject.  He  says: — 
*'  Now,  although  it  is 
fue,  as  Orinerod  has  sai<l, 
iiat  there  have  been  cases 
F  r ied  I'e ic  W^  d  i  sease , 
filled,  where  paralysis 
the  lower  limlis  has 
een  reporti*d.  *iu  no  case 
\  it  l)een  obi*t*rved  utail 
tee  disejise  had  existed 
>r  a  period  of  years^nnd 
some  "v^v^  carefnlly 
served  cases  there  has 
Ben  no  paresis  at  all,  bnt 
simply    ataxia.       Again, 

although  in  some  cases  dimiiinti*ni  of  sensibility  has  been  noted,  it  is 

usutdly  for  the  earlier  pcriotls  in  quite  an  insignilicant  degree,  and  in 

Hkiany  cases  every  tdjnorniality  of  sensation  lias  been  thoroughly  excluded. 

^^"c   have,  therefore,  in  this  disease  an  illustration  of  ataxia  pure  and 

simple,  apart  from  motor  or  sensory  paralysis.' 

**  (Minically  s] leaking,  the  ditterence  between  the   chissie  locomotor 

ttaxia  and  the  so-called  hereditary  ataxia  may  ^►e  distinctively  arranged 
Ito  three  general  groups.  In  the  first  place,  ordinary  tabes  does  not 
mi  in  family  groups,  while  Fried reicira  disease  clearly  does.  Yet  the 
ases  are  few  wliere,  even  in  the  hitter  disease,  a  strict  heredity  can  be 
claimed.  It  attacks,  as  a  rule,  nieudiers  of  the  saliiri' generation  in  the 
ime  family,  although  occasionally  successive,  as  well  as  siuiultaneons, 
Outbreaks  have  been  observed  in   the  same   family,  as,  for  example,  in 


■i- 


Fig.  ISS— Sbctton  of  Doksai  Rkcioii.  (AHVer  Stoiih  iind 
Qiuncy  I  AR,  Amcrior  itcrve-rooift  (heaJihy).  A!., 
Amem  U^r^rAl  column  (dt*.i:A*is<J|  FK.  PostcTiurnervc- 
ri.»i^»i4  (tji teased).  K,  Pukicrioi  culumtts  (Uiaea^edy.  L', 
(enlraJ  canal 
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Carry's  cases,  where  the  mother  of  the  »even  ataxic  imtientft.  her  brotl 
n\u\  sisters  to  the  niimher  of  eigltt,  ami  lH*r  mother  were  all  ataxk;  m 
Brousse^s  case,  where  the  mother  was  ataxic;  in  one  of  Rutiinejtr'^ 
cases,  where  a  male  auee^tor  11  ve  genenitioiis  Imck  was  ataxic;  and  Iftmjf 
i»eries  of  eaweH,*  where  the  father  of  tlie  the atfeete*!  girls  clearly  tU»vt'lafi«d 
file  disease  laic  in  life.  More  otteM,  liowever,  a  remarkable  profltviu  to 
<jtlier  forms  of  (Hsease  hun  lieeii  olmerved  in  thcMe  faiiiily  forma  of  atiiiria: 
*on  the  side  t*f  the  nervous  system,  to  chorea,  [mralysis,  hysteria,  mniuil 
artectioiia.  inteni|>enince ;  on  the  side  of  general  diseases,  to  |*hthi*«i!»/ 

^*  Secondly,  ordinary  tabes  is  a  disease  of  middle  age  or  of  later  life, 
while  the  family  form  of  ataxia  develops  usually  in  early  childhood. 
Friedreich  hetd  that  its  tlevelopiuent  was  connected  with  the  chan^Cif 
puberty,  and  that  females  were  particnlaily  irrone  to  it;  while  Urnicrod 
l.>elieve8  that  the  onset  ol"  an  acute  disease  may  have  a  possible  in(!uf)K« 
in  its  production.  The  disease  is  unquestionably  due  to  a  lackof  pmjicr 
development  of  the  nervitus  eletnents  of  the  cord  anil  their  consmjiitnt 
atrophVt  imd  tt  is  worthy  rd*  notice  that  the  ataxic  families  are  t^euemllT 
larice;  so  that  it  nniy  be  that  the  rapid  production  of  children  mav  hnvt 
caused  mi  imtierfert  ilevclopnieiit  of  some  of  them.  At  any  rate. ei»»»«jirf5 
cases  have  now  been  rep«»rted  in  sIujw  that  sex  has  uothin*r  to  do  witb 
either  the  ilevelopnient  or  the  occurrence  of  the  disease 

**Nor  do  1  believe  that  puberty  is  a  potent  ttr  a  commtin  <'liuv4 
The  majority  of  cases  thus  far  report e<l  liegan  to  show  an  evident  liu'li 
of  development  at  as  early  an  age  as  live  or  seven  years,  and  1  very  wni'b 
Husjiect  that  if  these  cases  had  lieen  more  carefully  watched,  they  would 
be  found  never  to  have  been  as  steady  in  their  movements  as  wereotbcf 
ehildreiL  At  tlie  a^e,  however,  when  they  would  naturally  l»e*:iii  ^ 
rom]»  and  run,  the  i>arents  may  ponsibly  observe  that  they  cannot  t'nrn' 
themselves  as  well  as  their  playmates  can,  but  think  little  of  It  perl«»l** 
until  the  onset  of  an  acute  disease,  or  the  extra  demands  wliieli  piit^orty 
makes  upon  the  system  has  allowed  the  incoordination  r.t  diirl.a*  to 
such  an  extent  that  It  can  no  longer  be  unnotteed. 

''Thirdly,  the  ftl»sence  of  sensory  derangement*  in  the  hereditan 
forms  <d'ata\in  is  of  great  diagnostic  value.  In  typical  tabes,  as  \n  well 
known »  the  laut^inating  pains  are  usually  a  prominent  symptoiiu  *^F' 
cially  in  the  early  stages,  and  are  rarely  absent  throughont  the  rUtiy^ 
history  of  the  disease,  while  other  sensory  distnrt«mce^,  such  ad  aw*" 
iiei^s  and  local  anaesthesia,  frequently  accompany  the  uieobrdinatiaD  ^^ 
movement.  But  in  the  raajortty  of  cases  of  family  or  '  heredit^iry '  atux^* 
pain  is  conspicuous  by  its  absence*  until  at  least  the  disca*i4*  is  very  w^ 
ad  vancal ;  although  it  is  true  that  cases  have  Ijeen  observed,  such  us  tb<*^ 

♦  Bftxhm  Mril.  ami  Sufff.  Journnl,  Oi^lober  15,  1885,  p,  Ml. 
t/Wd.,  Fi'bruary  la,  1»h,s,  p.  |75. 
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Carr^  and  Dreahleld,  wheiv  it  uft-urrt'cl  rs  an  initial  symjjtoin.  Tiiy 
absunct^  of  the  knee-jerk  i8»  indeed,  Cfiinmoii  to  both  of  tbt^  forius  of 
ataxia  which  we  are  dit^cussing,  hut  the  eurvftture  of  the  apinal  cohimn, 
which  occurs  ao  eurly  and  so  nuirkedly  in  the  fiimily  Ibnii  of  the  disease, 
■es  nut  iM-doMET  U.*  the  history  *d'  hn*utiir*tor  :iU«xia.  Another  erilieal 
iCnofttie  symptom  is  the  artection  rd"  the  speech  in  the  hereditary  form 
*  ataxia,  *Frnm  a  mere  drawi,  stammer,  undue  eonfluence  or  undue 
pnnition  of  syllables,  the  atlectioii  imiy  advunee  till  si>eech  beeoraes 
ho  1 1>  unintelligible/ 

'*  The  hi^^hest  level  to  which  the  hereditary  diseafle  extendi  is  marked 
,  its  elitiieal  asiH'et  l)v  the  symptom  oi'  nysta^nms.  Bihiteral  and 
aiiaverse  in  its  ai^tion,  it  is  ol)«erved  only  wlieu  the  patient  looks  at  or 
Hows  an  object  intently.  Being  a  very  hite  symptom,  its  absenee  in  a 
veil  case  need  not  tell  Jiecessarily  a»jfaiiist  the  diajj^osis  of  the  fiunily 
irm  of  the  disease.  Bed-sores  and  visceral  distnrbances  never  occur, 
\  they  so  commonly  do  in  locomotor  ataxia. 

"  Seeing,  tlien,  how  nnirked  the  cr»ntmst  is  between  the  two  diseases, 
la  not  in  the  least  surprisin;^  that  some  authnrs  shuuld  have  denied 
koj^ether  the  existence  of  rchitionship  lietween  them.    Thus,  un  the  one 
lit  I,  llammund  maintains  that  Friedreich's  cases  are  not  examples  of 
primary  disease  of  the  cord  at  alL  but  of  disease  of  the  medulla  or  eere- 
dhim,  extendinir  secondarily  to    the  cord;    while,  on    the   other  haml, 
ulpian,  Chan*fJt,  and  Bonrneville  regard  them  to  Ik*  simply  a  variety 
r  disseminated  sclerosis.     Although  the  alfeetion   of  sjieech  and  the 
rstaiimuH  would  seem  to  lend  smne  phorsibility  to  the  latter  th*ujry,  the 
rbid  anatomy  of  the  teases,  as  revealt^d  by  autopsies,  must  hv  niir  final 
st,  and  by  this  we  find  conclusively  that   the  disease  is  spinaU  and  not 
rebral,  in  its  orijrin  ;  tluit  whatever  cerebral  degeneration   there  is  is 
ite  and  entirely  secondary  in  its  developnieiit;  and  that,  UMU'eover,  the 
inal  sclerosis  is  systematic,  and  not  disseminated,  in  its  cluiracter, 

**  Nor  does  the  suggestion  of  Erb  tlnit  eases  of  tabes  may  bo  grouped 
ider  two  types,  the  classical  type  and  the  type  described  by  Friedreich, 
tern  entirely  aii[iropriate  wlien  we  come  to  look  at  the  pathology, 
though  the  orcnrrence  of  forms  ap]>areutly  transitional  tK-tween  the 
TO  may  give  some  reasonable  support  t<»  th<*  idea.  Such  cases  are 
ose  reported  by  C'arn%  where  there  w^as  a  well-marked  atfection  of  the 
ech  and  a  distinct  heredity,  3'et  where  the  disease  l»egau  wilh  pain  a 
d  numbness  in  the  legs  and  feet;  and  those  reported  by  Dreslifeld, 
here  there  were  pains  from  the  onset,  and  no  aliection  of  the  speech 
Sp*>rted.  In  three  of  Friedreich's  own  cases,  also,  these  early  paina 
ere  noticed,  and  in  Powers'  eaae  there  appear  to  have  been  vomitings 
at  at!  early  perifKl.  Other  al>errant  forms  are  the  two  cases  of  Seelig- 
muUer  which  Friedreich  refused  to  recogidze  as  of  the  same  type  as  his 
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own  cases,  cliiefly  because  of  some  mental  [HJCuIiHritiee  (ind  the  pcrsis! 

of  the  kiH't'-jerk/^ 

Treatment, — TJie  remarks  already  made  when  the  treBtnjeJil  d 
locomotor  at^ixia  wiis  eoumderetl  are  equally  applieaiile  to  this  discjis**. 

The  only  unexplored  liekl  that  susTfjests  itself  to  my  mind  n»late*to 
a  ([uestion  of  its  posj^iblc  eauKatioii.  The  accurate  determinatior)  ofiiie 
presence  or  absence  of  some  marked  abnorinality  in  the  visual  apfMir»tu< 
(tlie  eyn'!^  Ihefn^clves  uv  the  ocuJar  museleBj  of  tlje  [>nlients  »o  alliicU'd, 
and  aLso  of  all  of  the  iiienihers  of  the  fiimily  who  havt*  efc*<*aped,  nii^^ht 
possibly  shell  some  light  upon  a  rautiu*  which*  if  present  a»  a  fumily 
defect,  mii^ht  act  ag  a  cause  of  serioim  impairment  of  the  nervoai 
energies  of  those  who  had  thus  far  escaped  any  of  the  serious  manifesta- 
tions of  organic  disease, 

Tlie  proclivity  of  other  members  of  the  fainilies,  into  which  Ihl* 
disease  has  enteretl,  to  IVmetiouid  nervous  diseases^ — such,  for  examf»lt',»» 
chorea,  hysteria,  intemperance,  mental  disturliatn-es,  etc,^ — wouW  fi<f'' 
tainly  justify  us  in  investi^atin*^  this  piiint  very  carefully* 

EXOPHTHALMIC  GOrTRE* 
( Ora Vfi<'  Diseaj^r —  lin a*  don's  Dtsfiase. ) 

A  peculiar  combination  of  nn  tibiiMrnial  irntability  of  the  heftA* 
protrusion  of  the  eyes  from  their  sockets,  »nd  the  development  i»ra» 
enlarf^ement  of  the  thyroid  ^land  (goitre),  has  been  considered  ft-'ntli^ 
tinct  disease  since  the  oripjinal  publications  of  Graves  and  Baw*<K'^' 
The  term  *'  exophthalmic  goitre  '*  is  now  commonly  used  in  speakifiif  "^ 
this  atfeetion. 

Morbid  Anatomy.— The  pathology  of  this  disease  is  to-day,  m  It 
alwtiys  Las  l>ecn,  a  sul>]*--ct  upon  which  authors  of  note  difler.  TftrioW 
morbid  cc^nditions  in  the  brain,  spinal  cord,  and  sympathetic  nervi»us 
system  have  been  observed  in  connection  with  this  train  of  8ym\>t*)^' 
In  some  instances,  however^  no  marked  chang-es  of  a  morbid  cliawt^^ 
have  been  frnind  alYer  death.  Many  of  the  symptoms  observed  ilunn? 
life  seem  to  point  to  some  form  of  disturbance  of  the  centres  aittt»l*" 
within  the  medulla,  a  view  which  is  sustained  by  Panas,  nammon<l.*iW 
others.  Basedow  considered  this  disease  to  be  a  manifestatioi)  of** 
abnormal  state  itf  the  lilood  anabirrous  to  chlorosis.  Piorry,  Bouilli*"*'* 
and  others  have  attributed  many  of  the  sympioms  to  a  compressiuH  niti'l'^ 
by  the  enlarged  glands  upon  the  vessels  and  sympathetic  tier%*ea  of  tl'**' 
neck.  The  hypotht^sis  atlvanced  by  Stokes,  that  the  symptoms  ilcj»^" 
primiirily  upon  hyi>eitrophy  of  the  heart  has  to-<lay  few,  if  any,  sujtporK'''*^ 

The  symptoms  of  this  disease  are  believed  by  many  author*  ^^ 
depend  primarily  upon  the  morbid  state  of  the  sympathetic  syslrui.    ^'* ' 
the  other  hand,  the  opjionents  of  this  view  brin^^  lurward  many  justili*l**  j 
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jjeotions  to  this  conjectiuv,  mid  ur^t*  tbut  siu'b  a  conclusion  is  nut 
mip|K»rted  by  patholog'icfil  iiivt-stigatiun  in  nmiiy  caseB. 

The  view  seem.s  to  l)e  gniniii;*  ground  tlijit  we  art*  jiiHtltiud  in  rcgani- 
iug  this  form  of  disease  hs  tbe  rusirlf-  of  fi  dlaturlicd  action  of  the  mednlla 
Won«rsita,  and  poj^silily  of  some  oi'  the  lutrlier  c*'iitrc>i  of  tljc  hrain. 

The   pmniinence  of  the  ejeballs  ts  pn>bjUily  attributable  to  st-verul 
Dtors.    Among  these  mny  be  mentioned  an  unnatural  ttirgescenee  of  the 
of  the  orliit.  an  increase  uf  the  fatty  iis^siu'f^  of  the  orhit  hiick  of 
Kye1»all,  and  a  dej^eneration   or  lack  of  [xi^er  <d'  tbu  ocular  muscles 
which  allow  the  eyekjall  to  Iml^e  JbrwanL 

Etiology. — ^ Among  the  bictors  of  caitsalion  of  tliis  disease,  undue 
excitement  of  mind  and  [)iiy>^ical  or  mental  over-cxertion  mnv  be  promi- 
atly  mentioned.  It  has  huen  known  to  follow  blows  upon  the  hcfid, 
may  occur  also  in  connection  wilb  any  condition  wliicli  tcmls  to 
Ipair  the  quantity  or  quality  of  the  blood:  and  it  is  not  infrcijuently 
Bociated  with  evidences  of  hysteria  auil  neurasthenia,  A  Inrge  [»ro|K>r- 
[)n  of  such  caj^es  beems  to  occur  among  womeu,  a  fact  w  hieh  is  exphiined 
some  authors  as  a  result  of  the  Irequency  ol'  debilitating  diseases, 
hemorrhages,  and  nervous  de[»ression  in  the  female  sex.  It  occurs  most 
frequently  l>«*tw^een  the  twentieth  and  forlieth  years  of  life. 

Symptoms,— T)»e  first  8ym[ttoms  of  this  disease  are  usually  noticed 

■0  a  disturlxnl  action  of  the  heart,  rnul  an  accelcratioji  of  the  fmlse  of  a 

Bry    untrked  character  (120  to    1(jO  beats  j»er  nilunte).      At  first  the 

part's  action  is  apt  to  be  irregular  only  when  the  patient  is  excited  or 

latigued,  but,  later  im,  this  is  observed  to  occur  during  repose  and  inde- 

pndent  of  any  known  exeiling  cause.     There  are  no  physical  signs  of 

Einic  disease,  but,  in  many  cases,  carotid  pulsation  and  a  **  bruit"  in 

be  vessels  of  the  neck  nniy  be  dett^ctcfl,     Occasionally,  a  systolic  murmur 

evidences  of  cardiac  hypertroi^iy  may  l>e  observed  aller  the  disease 

isted  for  some  time. 

Lfter  a  lapse  of  several  wx^eks  or  months,  the  patient  notices  that 
thyroid  gland  is  gradually  liecfuning  enlarged.     This  enlargement,  as 
Irule,  is  at  first  a|»parent  on  one  side  only.     The  arierie8  which  supply 
fie  gland  may  ot^en  be  seen  to  lie  more  <»r  less  enlarged  and  tortuous, 
anil  a  bh»wing  murmur  may  be  Sf>metimcs  detected  over  tlje  gland.     The 
md  tends  to  gradually  acquire  an  abnormal  hardness.     It  may  be  seen 
ler  on  to  rise  and  fall  in  rhythm  with  the  pulsations  of  the  carotids. 

Simultaneously  with  or  frjllowing  the  enlargement  ol  the  thyroid 
[ind,  the  eyes  of  the  patient  t^egin  to  be  more  or  less  prominent  and  to 
?ume  a  peculiar  fixed  look  that  has  been  eom]>ared  to  the  ex{iression 
en  in  the  eyes  of  a  bulb  Tbe  size  of  the  pali>ehral  fissure  is  more  or 
58  increased  hy  the  prolru>itin  af  the  eye,  and,  later  in  the  disease,  it 
BO  becomes  didicult  or  tu^H>ssible  for  tbe  patient  to  close  the  lids  over 
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tht!  uyebalh  The  power  of  divercreuce  of  the  eyes  is  gi«tic*nilly  moR* 
iin|mireil  than  tlmt  of  coEvergenet*.  The  nppor  lid  pHrtieiiKAte^  'm]m^ 
ft^c'tly  Jti  the  vertical  mavemerit^a  of  the  eyeball.  The  cornea  may  los«it« 
senHthillty  and  ap]>ear  more  or  less  glazed  and  opaque.  Ulcerations  of  tiw 
eyeball  have  been  observed.  The  secretion  of  tears  may  Ik-  rendemi 
excessive.  An  tiiuiHtiiral  redness  ami  sweUing  of  the  conjunctiva  is  at 
times  observed.  The  power  of  vision  and  of  accomniodation  is  not 
generally  disturbed. 

In  consequence  of  the  enlargement  of  the  thyroid  irliiud,  the  voice 
may  be  altered  and  res[>i ration  may  be  somewhat  etnbarrassetl. 

The  i£eneral  system  is  apt  to  be  more  or  less  <lenin^ed»  A  Umof 
appetite,  dyspeptic  synq>totns,  diurrba^a,  marked  emaciation,  aad  chlo- 
rosis are  not  infrequently  present  in  these  eases.  It  is  not  uncomiiiuo 
to  observe  the  development  of  dysmenorrhcea  or  a  complete  c^stMitiww^ 
the  catamenia.  Unilateral  sweating  has  been  recorded  in  quite  a  h^tp 
nninber  of  cases. 

The  conrae  of  this  *Usease  is  an  exceedingly  chronic  one.  Ittoay 
last  for  many  years. 

Diagnosis. — In  those  cases  where  the  chief  phen»»mena  tin-  ih»1 
ViMy  piunuunced,  some  dittlculty  msiy  be  experienced  in  turinmg  » 
dertnite  opinion  respeetintu  the  character  of  the  disease.  Whenever  l^ 
eyebalis  are  at  all  prominent  ou  both  sides,  if  the  thyroid  gland  trau'" 
niits  to  the  h:tnd  of  the  observer  when  phiced  upon  it  a  peculiar  ttifiil^ 
aufl  the  heart's  action  is  accelerated  and  somewhat  irregular,  we  %^ 
justitied  in  sus[>ecting  the  existence  of  this  atfection  even  in  ctise^  mUftPf 
none  of  ihese  symptoms  alone  are  very  wi41  pronounced. 

Prognosis. — Cases  of  this  character  seldom  prove  fatal     Sorot'C^ 
the  later  piil4ieations  upon  this    subject  seem  to  justify  the  8tatfiin«i»^ 
that  under   proper  treatment  ([uite  a  large  proportion  of  patienti  »  ' 
atlliete'l  may  be  cured.     In  almost  every  case,  there  is  reasonable  ground 
to  anliei|>ate  marked  amelioration  of  the  symptoms. 

Treatment. — ^The   internal   medication  of  these  patients  shouW  l^j 
directed  toward  the  inqiruvement  of  the  blood  by  iron;  the  i|Uietiiig *^' 
the  nervous  s^niptiuns  by  a  judi(?ious  use  of  the  bromides;  the  impfo^^  , 
ment  of  the  heart's  action  by  digitalis;  ami  the  contraction  of  the  bU^w-  j 
vessels  by  ergot. 

All  of  these  ingredients  may  be  compounded  in  one  prem'ript**"** 
such  as  that  recommended  by  Hammond  : — 

^,  F^rri  nyropho^j^hali*.  wnci  broiTii<b  M    3t 

Digitiirs  tinVturt* 5"^ 

RrpofiB  ^xt .    ,  ,  f?!^ 

M  Ft.  Mi^t 

Dode,  a  teaspoon ful  three  titnee  a  day^ 

In  connection   with  this  preseription,  it   is    well   to   instract  W* 
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pAtient  to  eat  pleTitifuUj  of  aiiimal  food,  niid  to  imliil«ift*  in  modeniiion 
in  maJt  liquors. 

I  Hammond  suggests  that  alter  this  prest-ription  has  bi^en  taken  IVn- 
pvveral  weeks,  it  l>e  clianc^ed  for  a  coinbinaliun  of  stryclinia  and 
[»hosphoriJ8.  or  of  the  extract  of  nux  vomiea  and  tlie  plickKphide  of  zUw, 

The  electriral  trraimenl  of  these  jialientH  is,  perliaps,  more  important 
than  the  medieiuaL  A  eonstant-eurrunt  hatterv  shoidd  be  employed. 
The  pt»Rtive  poles  Hlionld  Ix*  !ip[«[ifd  at  the  nape  of  the  nt»rk,  :iiid  the 
H^ative  poles  connected  with  a  merlium-sized  electrode  shoultl  be  pla<*ed 
■  c^ontnct  with  the  thyroid  gland  for  about  five  minutes,  and  afterward 
itroked  u|)  and  down  the  i^^ck  so  as  to  influence  tlic  symj^nlhetic  cords 
iml  tlio  pnenmogasfric  nerves  of  either  side.  Tlie  hitter  application 
ibould  not  exceed  five  minutes.  The  wtrength  of  the  current  should  lie 
»s  great  as  the  iiaticnt  can  comfortablv  bear  during  the  ap|>lication  to 
the  thyroid,  and  somewhat  less  iij tense  during  the  hiltile  ajiplJeations  to 
tbe  sidea  of  the  neck. 

Ca^es  of  ctire  by  menns  cH'  the  iialvanic  current  have  ficcn  reported 
by  Rockwtdl,  Bartholow,  and  others. 

Dee[>  iTijffiionH  of  ergot  mid  alwhol  have  been  employed  in  treating 
the  eidargeraetit  of  the  thyroid  gland,  with  results  widch  seem  to  liave 
i»een  markedly  benclicial.  Hammond  reports  multiple  injections  into 
the  substance  of  the  gbnd  nf  from  twenty  U*  thirty  mininis  t>f  the  fluid 
k*xtmct  of  ergot  daUy,  1  luwe  had  no  jR^rst^nal  exi>ericnce  with  this 
form  of  treatment. 

IMYXCEDEMA, 
(  Cavh exic  i*arh  tjde rm  itj ue. } 
This  disease  seems  to  consist  of  an  ahn^^rmal  condition  of  the  skin, 
which  is  associated  with  a  deposit  of  a  mucoid  substance  and  a  degener- 

ron  and  proliferation  of  the  connective  tissue. 
Morbid  Anatamy. — Tlie  changes  observed  in  this  disease  are  prob- 
ibly  confined  at  first  to  the  skin  and  the  connective  tissue  which  binds 
it  16  the  nniscles.  The  changes  in  the  skin  are  nn^st  fre<piently  observed 
in  the  face;  proniinently  in  the  foreiiead,  eyelids,  elieeks.  nose,  and  lips. 
pareover,  the  fingers  an tl  toes,  and  oeca«iot»;dly  the  limbs  jmd  trunk, 
may  also  be  affected.  The  mvieoiil  ilei»osit  hns  been  observed  not  only 
in  the  nkin,  but  also  in  the  central  nervous  system.  By  some  luithors  it 
is  Iwiieved  that  the  primary  changes  are  probal>ly  contined  to  tlie  cells 
in  tlie  gray  masses  of  the  brain  and  cord,  alt  In  ►  ugh  the  exact  rli.aracter 
of  such  changes  is  largely  a  matter  of  coiijeeture. 

&  Etiology.— This  condititm  occurs  ehicdly  among  women.  It  seldom 
»velop3  prior  to  the  period  of  puberty  or  after  the  fiftieth  year.  It  is 
thought  to  be  depemlent  upon  pregnancy ,  lactation,  parturition,  exposure 
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lo  t*Qltl',  anxiety,  luuiiUil   nlioi^k,  iitropliy  of  i\\^  tliymuB  gkn<l,  ticiii*! 
cxuitt!ment,  awl  the  ''  nenroimthie  teiMleiicy/' 

Symptoms. — A  peouliur  sweUiiig^  whiL'h  clu^ely  rtjfteinblt»«  iwkDui,  i» 
first  lioticiid  in  the  lace.     It  beeomes  tUllicult  to  close  the  lids  ouftCCMJunt  I 
of  their  extreme  thickening.     The  exjiressiou  of  the  lace  tends  to  n^Huroe 
a   coarse   uu<l  uinuinl   jippearaiiee.     The   feiitures    become  more  i»r  i*"W  | 
stolid,  find  faii  to  exprei^H  the  emotions  of  the  patient.     The  tearn  hkI  j 
hrtlivsi  are   si^crrtefl    in   excess  in  i^ume  cases.     The   niucim?^   rnetubntlH'*  ' 
whicli  line  the  utnnth,  |4mrynx,  diju^estive  track.  juuI  larynx  may  u W  k 
markedly'  tliickeiud.     The  voice  tendn  to  lx»eome  more  or  less  hoarse  ami  I 
naKtd,  and  the  articuhuioii  indistinct  and  monotonout^. 

When  the  iipjier  extremities  are  aM'ected,the  hands  are  nsiiallv  more  j 
or  less  etdarijjed  and  distorted.     The  tinjxers  are  rendered  hiilhous  at  their 
tips,  and  clumsy  in  their  movements.     The  ability  of  the  patient  lowril^ 
or  r^ew  is  materially  interfered  with,  ami  often  entirely  lost. 

The    leei   maybe   altccted    in    the  same  way  as   the  hands,  and  tin*  , 
swelling  of  the  skin  nniy,  in  some  cases,  extend  up  tl»e  leg  ami  evrn^l 
involve  the  trunk.     The  gait  of  these  patients  is  rendered  sloir  and 
hiliorions  when  the  lower  lindm  are  seriously  involved. 

The  swelling  which  aliccts  the  limbs  and  the  trunk  differ**  frvin  lli«t 
of  (udermi  (for  which   it  might  easily  be   mf^taken)  by  the  fact  llwt] 
pressure   made  by  tlie  lingers  does  not  leave  a  pit  after  the  presHwn- i* 
rcmovcflt  as  in  the  case  of  a-fletna.     The  reason  why  **  pitting  **  is  iilwot 
is  that  the  skin  and  the  cellular  tissue  beneath  it  have  a  8enii-«*oUd  c«n* I 
sistence  from   tlie  deposit  of  lunsin.     The  color  of  the  skin   has  U*i> 
compared   to    that  of   alabaster,  c»r  of   a  yellowish   wax.     The   ln'^iilf  j 
temperature  is  not  elevatcfl.     In  many  cases  reported  it  has  lH»en  som^-j 
what  lower  than  normal. 

Tlie    secretion   of   persjji ration    and    seliaelons   material   i^  oft«fl  I 
markcilly  decreased,  and  the  skin  may  appear  to  be  unnaturally  dry  »ftd 
more  or  less  wrinkled.     Occasionally  the   hair  is  lost.     The  nail^  ni»y 
become  furrowed  and  extremely  brittle. 

These    patients   are  apt   to  suffer   from  a  sense  of  coldnesd*  in  the 
aJlected  parts.     Other  forms  of  subjective  sensations,  such  as  numl'n^^- 1 
the  creeping  of  ants,  the  feeling  as  if  the  |>arts  were  asleep,  tinglingt  *^'' 
These  are  less  common  than  the  sensation  of  (*oldness.     Occasionally  ll**  | 
skin  may  jiresimt  a  livid  color  or  isolated  reddened  patches. 

The  mental  condition  of  these  patients  is  more  or  les«  affected  i***^" 
disease  progresses.  They  may  exhibit  Homnolence.  apathy,  a  lo**''  ^' 
memory,  and  inability  to  converse  as  inteiligently  a»i  before  the  atfct^^** 
or  to  solve  the  simplest  mathematical  computations,  DeUrinro  ^ 
hallucinations  may  also  develop.  An  Indifference  to  the  siirromuUn?  i 
and  a  |>eculiar  slowness  of  spi^ech  in  answer  to  questicms  propimmled  t0  ] 
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patient  nre  IVoqiu'iitly  ubserv t'cL     I'tH'si*  symptoins  may  In*  attributi*d 
in  mauy  cases  to  the  fact  that  the  bruin   iiiid  spinal  cord  participate  in 
chiinges  observt*d  lu  the  skin. 

The  diaeMive  funi'tvtn»  of  these  jmtients  are  UMuilly  disturl^ed  to  a 
eater  or  lo)*s  extent,     Kspeciully  in  the  htter  sta»jes  of  tlie  Jitleetinn, 
are  apt  to  encoimter  constipation  an*!  (lys|»eptic  symptoms. 
The  course  of  this  disease  is  progressive,  and  es»*ciitiaily  chromic. 
Average  diimtion  i«  mid  to  K»e  jibunt  sixteen  veins, 
The  ifpefiai  st^uars  are  not  inlVenoently  impaired,     'i'lie  |>atient  may 
lie  that  objects  are  seeij  with  u  blurred  outline*  or  as  if  snrronnded  with 
tlialo*    In  some  cases,  dooblc  vision  has  iieen  observed,  tooetlier  with  a 
slowness  of  movement  of  the  pupils  tn  the  eJfeets  nf  li^ht.     The  sense  of 

Kftring  may  Ikc  diminished,  and  the  smell  and  taste  may  be  verjserionsly 
fected.    These  symptoms  may  be  exiilained  by  alterations  in  the  mucous 
iiiembran€»s  of  the  (»f»si%  throat*  nnd  month. 

Diagnosis— This  disease  might  possibly  be  mistaken  for  jreneral 
cetlema.  The  presence  of  aluminnria  (which  sometimes  exists  in  con- 
nection with  myxo'dema)  mii^lit  tend  to  further  misleuil  the  physician 
Tegardiiig  the  diu^xnosis  of  this  alfeetion.  The  absence  of  pittiui:  njMju 
pressure  over  the  swollen  jnirts,  the  clubbing  of  the  lingers,  and  the 
peeuHar  distortion  of  the  features,  are  so  diagnostic  of  this  disease  that 
it  can  hardly  he  cnntounded  with  the  cederaa  which  is  rdjserveil  in  con- 
Bction  with  kidney  disease,  nrseniciU  poisoning,  or  diseases  of  the  right 
irt  that  seriously  interfere  with  the  return  of  i*lood  from  the  veins. 

A  cotidition  of  body,  known  as  '"  stleroderma,'*  in  w  bich  tln're  is 
actual  hypertro)>hy  i>f  the  skin,  might  l*e  mistaken  for  this  atfectiou. 
selerodernm,  however,  the  siuikce  of  the  skin  is  hard,  and  a  peeuliar 
ense  of  tightness'*  exists  in  the  a  tie  e  ted  jiarts.  We  do  not  encounter, 
>reover,  in  fii-lrroderma  abnormal  mental  conditions,  nor  any  permanent 
iiiction  in  the  tempiTatnre  of  the  body.  Uesides,  it  is  encountered  at 
luch  earlier  age  than  is  myxcedema,  cases  being  seldom  observed  after 
thirty-tifth  year,  according  to  ibimmund. 

Prognosis. — Myxanlenm   may  terminate    fa  I  ally,  although   in   nuist 
ses  its  progressive  course  covers  8t>  many  years  that  death  is  apt  to 
lH?rvene  from  some  intertHjrrent  atTection.     There  is  little  hojie  in  any 
of  arresting  the  disease. 

Treatment. — It  is  w^ell  in  these  cases  to  support  the  general  health  by 

use  of  mineral  and  vegetable  tonics*  and  the  judicious  employment  of 

ectricity,  massage,  and  hot-air  baths.    In  spite  of  the  fact  that  medication 

ems  to  exert  little  if  any  intluenee  upon  the  actuid  symptoms  of  the  dis- 

Be,  the  preservation  of  the  strength  of  the  patieut  and  the  regulation  of 

Hie  digestive  functitjus  may  possibly  postjHUic  the  development  of  the 

more  serious  manifestations  which  are  apt  to  (»ecur  late  in  the  disease. 


SECTION  VII. 

Ef.EOTmcrTY   IN   MEDICINE.* 

In  the  iiiagnosis  antl  trtsiitinent  ui'  nervous  diseases,  no  agent  i»  more 
Bne rally  applicable  than  electHfity.    Its  brilliant  and  often  instjintaneous 
Effects  and  tlie  prt'Viik*nt  belief  aniotig  the  luity  tluit  elect ricity  im  prno 
til -ally  identieal  with  the  vitid   forces  of  the  hmuaii  body  have  condueed 

tr*rely  to  the  general  nne  and  frefptent  alnt^e  of  this  important  agent. 
Thousands  of  electrie  batteries  are  sold  yearly  by  the  varioim  msuin- 
t'tnrers  to  persons  both  in  and  out  of  the  medical  prcdes^^ion.  Many 
who  buy  them  are  utterly  ignorant  of  the  principles  of  their  construction, 
arnl  eipiall}^  so  of  the  indications  for  their  use.  A  very  lar«:e  majority  of 
the  medical  profession   possess  only  a   fararlaic  battery  «»r  a   ma^neto- 

Keetrro  machine.     They  employ  sucb  a   battery  upon  every  case  which 
>  their  mind  requires  electricity.     A  few,  in  our  larg^er  eitieft,  own  a 
ilvanic  bittery ;  but,  aj*  a  rule,  those  who  do  st»  are  unable  to  repnir  it 
tlinriselves  when  the  couiiections  l)i*eonie  oxidized  or  when  it  fails  to  act 
i*um  a  multitude  of  other  causes,     lu  m\  experience,  it  is  very  uncom- 
jion  to  meet  a  medical  practitioner  (outside  of  those  who  Jire  specially 
Bterested    in    neurology)   wbo  thnroii^hly   understanils    elect ro-physirs 
Dd  many  important  faetH  relating  to  the  uses  for  which  special  forms  of 
iitterie»  are  best  adapted.     I  have  deemed  it  wise,  therefore,  to  include 
thin  section  a  terse  and   practical   statement  of  the  more  imiiortant 
|n*tH    which    nliuuld    be    mastered    l»efore    the    treatment   of   disease    by 
Pt*ctrieity  is  attempted,  and    to  shed    some  li^rht  upon   the   forms  of 
irrent  which  are  indicated  in  the  treatment  of  many  of  the  nervous  ilis- 
ses  commonly  cncnnntereiL     I    shall   incUule  iu   these  remarks  sonje 
L?tical  sugo^estions  respecting  the  selection  of  batteriea  and  the  care 
&f  thera.     The  uses  of  electricity  in  diagnosis,  as  well  as  its  therapeutieal 
projKjrties  in  the  treatment  of  nervous  diseases,  will  lie  also  presenletl  in 
concise  a  form  as  is  eomportable  with  clearness  of  statement. 


PART  ], 

ELECTRn-FHYSlCS. 

Under  tfiis  heading  we  shall   first  discuss  the  %*arietles  of  electric 
urrents   w^hlch    may   be    produced   (the    fnradaic,   galvanic,   magrielo- 
ctnc,and  static).   We  shall  also  consider  tlie  construction  of  a  galvanic 

•  A  part  of  tbta  eeftluu  biis  l>eeQ  Issued  op  h  scimmte  volume  by  D.  Appletou  dt  Co., 
lew  York,  iSSti. 
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ocH  and  Its*  mnny  motliticatloiift.  It  in  important  that  pbysiciant*  knoir 
the  priutnpleH  of  eonstruction  of  tUe  %'ari<Hiii  galvaitic  celU  i>trt*pe<l  Uy  tbe 
professsiou  for  medieal  usl^,  as  well  tiw  the  HdvHiitagei*  and  diwulvnoljiyees 
of  each  aB  a  part  of  u  mediCHl  outlit.  In  the  third  plaet^^  tht«  tmivt 
should  be  miidt;  fftuiiiuir  with  iniuiy  new  tt^rnis  whk-h  are  coiiiiuotilv  wi^ 
to-clay  in  electriial  lilcrHtttre,  nad  alwi>  the  ai»pMc»tion  of  Olim's  bw  t^ 
eleetrical  problems*  FinaUy,  be  should  acqiiim  a  fainiliaritj  with  tlw* 
many  attaelitntnils  to  a  battery*  The^ie  are  esssential  to  it»  proper  ii*r,jiiid 
their  pijriH)ses  should  be  well  oiider^^tuoiL  Under  thin  headiiig  I  <W 
give  SiHtw  ]jruetii'al  hijits  respc-ctiug  the  seleetion,  care,  and  repair  of  to 
electrienl  outlit  IV  ji"  medietU  pur  pones. 

VAEIETIKS  OF   ELECTRIC  UOREEKTS- 

A  lAiv^  uf  the  more  important  faelH  rt^latiu^  to  thb  ag**iit  (wliichirK 
are  eoiistantly  ealled  upon  to  employ  in  the  treatment  of  viirious  ty|»w 
of  disease)  j^huulcl  be  tburougbly  unders^tood  by  all  who  inti^iid  To  mm- it 
Time  will  rmt  permit  of  adet»>b'*i  de»eriptioti  of  the  diffenmt  prujumi*"* 
of  electric  currenta.  These  can  W  acquired  from  any  of  tht^  stjiin^sirrt 
works  upon  physics.  It  is  newi^Hiuy,  moreover,  that  stich  itoUiU  *«  »^ 
presented  here  should  be  briefly  nud  dimply  state^l' 

The  GALVANIC  CUBBENT  (ctlled  ftlflo  **  wo/^fii«»i,"  the  '*  baitcr}f  vnrreni,'* 
and  the  ^^ constant  current ^^)  is  one  wfjiclt  m  derived  by  ebeiiiical  dxHUM- 
position  or  heat  firom  one  or  m  o  rt^  j  u  i  i  r  h  o  f  t4e  ra  e  n  t  ^  d  i  ree  1 1  > ,  W  hi-n  ik 
lK)dy  is  placed  between  two  elretKidi-s  «*(iiin*'ct,ed  with  siwU  u  bwUm  i« 
action,  the  current  traverses  the  part  of  the  bod}'  embraced  between  m 
electrodes  before  it  returns  to  the  battery — starting  at  the  positive  pole 
(the  anode),  eireulatiug  throujrh  animal  tissue,  and  returning  to  the 
ne<i:ative  pole  (the  cathode).  The  polarity  remains  unchanged  under  all 
circumstances. 

Muscular  contractions  are  produced  only  when  the  current  is  clom 
or  broken,  or  when  its  intensity  is  increased,  A  very  weak  current  fails 
to  produce  muscular  contractions. 

In  connection  with  the  description  of  the  tests  emplo^-ed  in  the 
diagnosis  of  nervous  diseases,  suggestions  have  been  made  by  me  which 
may  be  reviewed  in  this  connection  with  advantage.  (See  Section  H 
of  this  volume.) 

By  peculiar  arrangements  of  the  elements  of  a  battery,  the  galvanic 
current  can  be  modified  as  follows:  (1)  To  produce  beat  (cautery  1*^' 
tery);  (2)  to  insure  chemical  changes  in  living  tissues  (electrolysis); 
and  (3)  to  aid  in  many  of  the  mechanical  arts,  such  as, electro-plating, 
electric  lighting,  telegrajihy,  etc. 

The  FARADAic  CURRENT  (called  also  the  ^^induced^^  or  ^^ interrupifd 
current  ")  differs  from  the  galvanic  in  that  it  is  an  induced  current  rf 
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I 


I 


VAHIETIEH  OF   ELECTRIC  CUUREN'm. 


009 


jh  tenKicm^  which  is  producvd  by  the  nmgnetizinij  and  demaynetizintf 
*a  bar  of  tw/t  iron  or  a  bundle  of  mft-iron  wires  by  means  of  a  galimniv 
rrenL 
Tbt*  L'irciilt  of  the  generating  v.M  is  made  tu  pasB  throiigli  a  coil  of 
^8iiluU»tl   wire,  kuMwii  as   the**  Ae/u/' wUiuh  stiirotiinis  the  iron  tf*  be 
mn^nefiziHl,  huf   U  does  not   itself  pam  to  the  elevirodei<  and  thus  to  the 
~  iient* 

When  tht'  <'urrfnt  oT  tin-  j^aMieriitintr  cell  j«i!*»es  thrnucrh  tfio  hv.*lix, 
the  »otY  iron  is  nii*tinetizi*d  and  dmwstfie  interrupti'i  in  contact  with  it.f 
This  breaks  the  circuit  and  flcmugnctiajes  the  iron.  The  interrupter  is 
then  returned  to  its  former  place  l»y  a  spring:  This  stc|>  reconnects  tlie 
genenitinu;  cell  with  tlie  Uclix,!ind  airain  allows  the  iron  to  l»e  muirneii/AKK 

fe  interrupter  is  again  drawn  in  contact  with  it.  Thns  the  cnrrcnt 
eonstantly  hrokcn  and  rt*stored  by  a  siniph*  ilevice  known  as  tiie 
itcrrnpter/'  or  '* automatic  ciri'uit-im'aker."  An  indttred  rttrrent 
hin  the  iron  vore  of  the  lielix  is  thus  |)roduced.  This  is  tlie  t*nrrcnt 
ich  piloses  through  the*  electrodes  to  the  patient. 
Much  ingenuity  has  been  shown  in  the  construction  of  the  '"inter- 
mpter ''  of  a  faradaic  niaehinc.     It  is  \cry  dcsirabh-  tliat  titow  and  rapid 

«'*^rruptions  may  be  produced  at  the  will  of  the  oj>erator.     If  a  mnehiuc 
y  insures  ra])id  interruptions,  the  >-low  iiiterrnptious  i-an  Uv  ellectetl 
,  the  Use  of  an  •*  intcrruplitii:  i^lectnuh*." 

The  power  of  proilueing  c  lee  I  ro  lysis,  und  some  t>ther  eheniiejd 
properties  peenitar  to  tlie  yalvanic  current,  are  wantini?  in  the  faradaic. 

I^'ever  attempt  to  combine  a  tjnienniv  and  n  f'arndaie  boitery.  Separate 
1«  shonUI  l»e  emiiloved  lor  each,  as  the  farsidaic  battery  re(inires  n  nil 
•  This  in  a  |Hiijil  wltirU  riiiiiiot  In-  iiM»iifrotnrly  im|a'*'»si<l  upon  \hv  u\Uu\»  t\\  the  jun- 
ton-  lis  nt'turQey  i-un  be  rciiclily  pmvi^L  II  the  biiunn;j-p<»BU  ut  v\\v  pdmrtry  I'oU  oI'h 
\d^\c  amohittc*  l>u  inilU'tl  by  iiiiMifiw  nf  ti  Hrycv  ('oitju-r  yiirv^  \\\tf  v\tnm\t  pt»ijerali*U  [n  t.}i<5 
Ccnlviink- LvU  «  IjU'Ii  rmta  the  Intrrrupfor  wHl  pn^i*  thfough  thi' wirp  mt-lur  tliun  tlirouifU 
111*'  Im'Hx  which  piirrouiub  tlie  iron  corf  (b»'runH<*  Uif  win*  ulfonlK  U'tti  retilstunec).  The 
ttitfrnipltT  wUI  (b<'n  n'linilu  stallfnuiry,  ut*  thi*  Irt»ii  vorf  in  my  Itmeir  niairiiL'tl2L'd.  Aj^ubii 
Mic  liitiTnipti'iJ  iir  riiriiUaU'  oyfrcut  Iiila  no  (h^'niltul  proptrthf*.  Tlil**  would  not  be  tlie 
t?a4«^  if  tbi*  r'tirr^ut  of  *ht'  ift'tifruliotr  t'vll  puf«^nl  tti  the  liiiMnTti^-poi^la  of  flu'  lurnduk' 
rtiArltim*.  FbiAlW,  the  external  n^ihluiu  «■  iif  thr  human  biKiy  is  Taj-  ia  «'Xt'es8  of  Uuit 
^fTE^rdcd  by  tJif  heUx.  And  thf,**  lUou*'  would  prevt'Tit  thi»  piUunic  cnrrpat  of  thr  j^erieriitin<;r 
**fll  frnni  f  ^llVl'r^tn£r  thr  uniioal  tlnatu'w  ( Iht-  ririuif  at  l\\v  |[co"s*U>t  n  st^tHiKi^J. 

Il  l»  ti4tt  iiijioinUKiii  for  iit^riitH  of  thr  vant>ij««  miiinifAotui'fni>  (-Mfiij)uinlei!<  to  i^how  u 
|>ro*lx'c*lri'  purt'hiii»»T  of  a  liinidah'  niiaif  hint  fJn' LTidvnnii'  i?*'!!  whirli  workh  rbt*  *' InkT- 
rnpt<»r/*  ai»d  to  «ndp»%ifr  thu?*  in  Icavr  the  tnijiroHion  thui  a  tsiH'*mii-  eurrcnt  (iiw  wHI  ha 
tlje  primiiry  niid  wr-oadury  f'urtnluic  (•urn'nt^)  v\m  \\v  lotivi^yrd  iiy  u  rurudtilc  niurbiiiu  t<i  it 
f««Ue»t..  Such  u  slMtciat'ol  Is  niilrue,  und*  ifituiili^  UidirHib's  I'UhiT  iLniuiancti  or  tU*honi*sty. 
Htilmetjuent  dliigmiuei  will  renikr  the  mecbaliir^ni  uf  a  lamdidr  nuHhinc  tiitoUigiblc  to  Uu* 

f  Thf  expression  '*  la  lotitart  *'  i.s  not  Mrietly  Cf>rrott.    The  nitt'trupti'i-  arver  mtuully 
iihi^&  the  iron  curv,  becauise  it*  miigaelik^  at  tion  t^vuM  k  before  it  reueheb  tt. 
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ion.  The  so-called  '*  eiitlitMlc  "  of  a  larntlaic  battery  is  felt  the  strongest 
y  tlip  I  lilt  lent, 

Tlie  holix  of  a  furadaie  machirie  is  ui^iially  suitouihUhI  hy  u  srtoiMhuy 
>il  of  wire,  known  as  the  "  secondary  helijt:,'' 

Tbis  eoil  hits  ih>  roit)}t^rtitm  trith  the  fleinents  of  the  fji'mratiftg  cell. 
he  current  produt^ed  within  it  is  induced  by  the  passage  of  the  eurrLUit 
brmed  within  the  generating  cell)  through  the  '*  prinuiry  helix,"  whieh 

EiK'tizea  and  demagnetiy.eH  the  iron  eore.     It  Ik  tluTefore  railed  the 
'ondary    cttrrent/'       It     has     hi^h    tension,    is    alteniatinjf,   and     is 
nployetl  in  telepbouie  lines,  rhirtly  *>u  jm-couiM.  of  its  luy;b  intensity.    It 


a  h 


[\\ 


.iniM^ir.\Mi.\t*^ 
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Fig.  IX"). — ^A  Diacwa^  nusuiMco  uv    ihr;  Aiihij,-   h.  jlu.&h.atb  rni:  <  >f%-.Ti»rr  i  ion  amo 
AtTiow  oi  A  Faradaic  MAiHiNE-— Z,  ^j^c  cicmcni ;    C,  carbon  ckinent ;  J\  liimiinn  ^msts 
for  I  He  prJntaiy  ctji! ;   S,  blnding'po«H5.  of  the  »econdary  coil ;   ct,  the  Inicrruptcr  wJicra  ibc 
circuit  i&  passing  to  the   hcllji  ;    fl,  the  itircrrupter  when  the  circuit  is  broken,     I'hc  »crvw 
(thuwfi  in  cnmnct  witb^i)  nHows  of  the  Ailju^tmcni  of  i  he  interrupter  to  the  bundle  of  soft - 
inm  wirejb  within  the  [.rirrt;iLry  bcliv,  thus  m.ikin;^  the  interrupt  iota  Tftst  or  slow  ;^t  the  will 
<^,\    «S>_  ,iv'^:r.Ti!.<r.     The  |.uii*ni  is  connected   with  the  h;»ticry  in  action  by  means  of  c/>fd» 
i  ic  bindii«i:-po>i!v  at  P  or  ,S,     1  hcse  curds  are  not  shuwn  in  the  c]in«;mnii  hm  arc 
i:u.     The  arrows  fthow  the  tlircction  of  the  current*.     The  txwz  t*  iriarkcd  a» 
nt.nf  I—)  and  ihi?  carbon  as  ibc  ii^fositlve  (4-)  element  of  ihcliAtlcry.     Note 
■I  nycQil  is  rcprir^entcil  A*»  coarser  I I'um  that  of  Ihe  sccomlary ;    ih;»T 

I  '  'inntcUon  with  the  ek-rncnt^  of  I  he  cell ;  that  the  current  Roiny,  to 

I I  '       '  -  (»  generdted  by  the  iron  cure,  and  H  not  thait  which  irtrlgirfates  in 
t                          dt,     in  J  that   ilic  inrcrmptqr  h;is  a  »mri]|  piece  of  pLiiinuni  soldcrctf  upon  it 

-  ill  coniact  with  ihc  screw,  so  a&  to  prevtrrii  t'jtjdation  at  thai  potnl.     P.niients 
t.  I     rit  nmtic  by  the  ** break"  more  thpin  itiat  from  rhc*«inakc"  of  iHc  circuit; 

ttciice^  ottc  dcct»vde  apparently  give*  a  stronger  currem. 


tiodified   in  strenti^th  by  rejinlatinjj  the  ainonnt  of  the  seeondary  eoil 
3h  overlaps  the  |>riniary — the  smalt er  the  extent  of  the  (»vuiiap,  the 
ter  the  current,     A  sliding  tube  of  metal  is  sometimes  made  to  pass 
rcr  the  prinmry  roil,  or  lietween  it  junl  tin*  iprinmrv  r^oib     Tfiis  aoet^m- 

res  the  same  results  as  if  the  helix  was  niovable. 
The  priraary  and  secondary  eoils  of  a  faradaie  niaebine  are  mndr  nf 
ire  of  ditterent  thickness  and  h'n*fth.  Many  of  tliose  sohi  are  jmioiIv 
instructed.  They  are  the  most  irnjiortant  feaLnres  of  the  instninieiit, 
■  Bbould  be  made  with  the  j^reatest  eare  and  of  the  l»e»t  materials.  .A 
l^  finisli  of  brass  mountings  and  VMrnish  tloes  not  always  infli(*ate  fro<»d 
lorkmanship  in  the  coils  themselves. 
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itiductHl  (MtnvHis  ilevt*lt*ii  ill  tilt*  iiuiividiuil  coilt*  of  the  wipe  fonnini! 
tliv  iHMinary  spintl  (as  Wi'll  as  in  ilu*  in»ii  cove  wUicli  it  iuvenlsf  aad  Jik' 
ill  tin*  set'cuKlary  Ih'Iix.  Tliese  cnirrents  arc*  of  nci  thenii>t*ulical  vain. 
witlioiit  tlic^  iron  core,  us  they  Itick  sijflicitnit  intt*nsity, 

ir  rhr  ^econclnrv  holix  is  composed  of  very  tint*  wire,  tlw*  inkrivn|^H 
iinliirt'fl  within  it  jh  i*xtrem4*ly  imiurul.  The  mnnlier  of  eoilfs  anil  tfa^H 
thit»kiiess  of  the  wire  selcH*tc'd  for  the  jiriinary  «'h1  seeonchiry  hlh 
shonhl  b(»  i»;rfi(hiate<1  to  a  proju'r  relation  1«»  each  other  liml  Iht*  i*l«?err 
molivu  lurco  of  the  gencnuiiij^  cell  eiupioyetl. 


^••■**Mr 


FiC-  li*r»— A  Static  MArMrsn  is   Cm^— Fhi?  '♦difrct  tpnrlt"  i».  here  nriin 

dlUmr    /    «•,.    ifiriMd'nt    tr:in_-    --iwl  ^'-l    |i- i-d  j  VlIv    ;Mn(     Tin    firr.jTM,]--    <.t,,,,     ,     , 


faucel,  or  ihi;  tike, 

The  ti'iTTi  *  firtutftnj  current  "  i«  often  used  as  syimnytnoiiN  wilb  1 
gal  van  it*.  It  is  iiHn»rn'etly  aj»plied  by  some  autliorft  to  tluit  funwlil 
ciirrt?nt  whteh  U  induced  by  the  iiiaj^Tietiziiiir  aud  flerna^nctj/ing  irfj 
RofVirou  cora  of  the  helix. 

Static  KLRCTRicrxY  is  derived  from  friction-     A  revolving  jifi 
by  preference  several  plates,  of  trlasn  may  be  emphnetl  as  a  geDt-mU 
Staiiie  electricity'  i»  son»etin»es  called  /rnnklinit^m. 

Tliif*  form  of  current  has  hijrh  tension,  but  it  possesses  few.  if  a^ 
chcnncnl  proijerties.     When  a  patient  is  charged  wiiJi  it,  it  is  uec 
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tion.  The  so-called  "  cathode  "  of  a  faradaic  battery  is  felt  the  strongest 
by  the  patient. 

The  helix  of  a  faradaic  machine  is  usually  surrounded  by  a  secondary 
coil  of  wire,  known  as  the  "  secondary  helix.'''' 

This  coil  has  no  connection  with  the  elements  of  the  generating  cell. 
The  current  produced  within  it  is  induced  by  the  passage  of  the  current 
(formed  within  the  generating  cell)  through  the  ''primary  helix,"  which 
magnetizes  and  demagnetizes  tlie  iron  core.  It  is  therefore  called  the 
'^  8eco7idary  current.''^  It  has  high  tension,  is  alternating,  and  is 
employed  in  telephonic  lines,  chiefly  on  account  of  its  Iiigh  intensity.    It 


Fig.  135.— a  Diagram  designed  by  the  Author  to  illustrate  the  Constriction  and 
Action  of  a  Faradaic  Machine. — Z,  zinc  element ;  C,  carbon  element ;  /*,  binding  post* 
for  the  primary  coil;  S,  binding-posts  of  the  secondary  coil ;  a,  the  interrupter  when  the 
circuit  is  passing  to  the  helix;  ^,  the  interrupter  when  the  circuit  is  broken.  The  screw 
(shown  in  contact  with  a)  allows  of  the  adjustment  of  the  interrupter  to  the  bundle  of  soft- 
iron  wires  within  the  primary  helix,  thus  making  the  interruptions  fast  or  slow  at  the  will 
of  the  operator.  The  patient  is  connected  with  the  battery  in  action  bj' means  of  cords 
attached  to  the  bindinn-posts  at  J' or  S.  These  cords  are  not  shown  in  the  diagram,  but  arc 
shown  In  Fig.  134.  The  arrows  show  the  direction  of  the  currents.  The  zinc  is  marked  as 
the  negative  element  (— )  and  the  carbon  as  the  positive  ( -f-)  element  of  the  battery.  Note 
that  the  wire  of  the  primary  coil  is  represented  as  coarser  than  that  of  the  secondary;  that 
the  secondary  coil  has  no  connection  with  the  elements  of  the  cell ;  that  the  current  going  to 
the  primary  binding-posts  is  generated  by  the  iron  core,  and  is  not  that  which  originates  in 
the  galvanic  cell;  and  that  the  interrupter  has  a  small  piece  of  platinum  soldered  upon  it 
where  it  comes  in  contact  with  the  screw,  so  as  to  prevent  oxidation  at  that  point.  Patients 
feel  the  current  made  by  the  "break"  more  than  that  from  the**  make"  of  the  circuit; 
hence,  one  electrode  apparently  gives  a  stronger  current. 


is  modified  in  strength  by  regulating  tlie  amount  of  the  secondary  coil 
which  overlaps  the  primary — the  smaller  the  extent  of  the  overlap,  the 
weaker  the  current.  A  sliding  tube  of  metal  is  sometimes  made  to  pass 
over  the  primary  coil,  or  between  it  and  the  primary  coil.  Tliis  accom- 
plishes the  same  results  as  if  the  helix  was  movable. 

The  primary  and  secondary  coils  of  a  farachiie  ma(?hine  are  made  of 
wire  of  different  thickness  and  length.  Many  of  those  sold  are  poorly 
constructed.  They  are  the  most  important  features  of  the  instrument, 
and  should  be  made  with  the  greatest  care  and  of  the  best  materials.  A 
fine  finish  of  brass  mountings  and  varnish  does  not  always  indicate  good 
workmanship  in  the  coils  themselves. 


(iU 
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from  tht^  <'artli  nre  €!illefl  **  aegalim  bodies  ''  or  bodies  of**  low  potfntu 
imd  are  dcsij^nnted  with  thn  netrntivr  sign  ( — ).     ^Imof^t  e\^ery  known 
^ubstaiu't?  may,  t her u fori;,  bc^   classilled   oithc»r  as  positive   or  negatitj 
under  certnin  drcunistanecs.     SnbstHinent  c^xplanatioua  will  make  i 
more  apparent. 

Wlu'ii  wt^  npeak  of  the  **  hki*ative  totkntial  "  of  two  ImmIh'h. 
mean  the  difference  in  degree  of  tlu?  potential  of  each. 

Tlie  bodit*.**  thns  i!omi>ttred  numt  lioth  be  (toHitive  or  iiegiitivi-.    t 
metal»  for  example^  may    Ijave  a   pott'iitia!   seventy   times  that  of 
earth,  and  another  one  hundred  times  that  of  the  earth.     BothnuiTl 
f>oaitive,  yet  one  is  nefcati\'e   as  compared  with  the  other.     Two  Mtiefc 
metals    have  lH?eii    hai>])ily  eompared    to  reHervoirs  at    ditlerent   it^vdi_ 
(De    Watte vi lie).     The    tendency    between    two    boilies    of   differ* 


« 


element.     The  fluid  J^compoieJ  of  diiutctl  »iii|>hi;- 
In  ,-f  the  circuii  js  open,    in  H  It  ii  tvlos«?J  by ;» 
ihows  I  he  direction  of  the  current  outside  of  jud  i»s  j 


<^i>]ution  of  %ome  of  Ihe  alt* 
ng  f  he  eieiivenii     The  WW* 


relative  potentials  is  Ibr  the  eiirreut  to  flow  from  the  body  having  tbf 
highest  iiotential  to  that  pusses^inij  the  lowest  potential,  thus  tendijigl*' 
establish  an  etpiilibritim  between  them.  In  a  galvanic  cell,  the  ekjn'i'^ 
most  corroded  by  the  duid  of  the  cell  has  the  highest  jiotenti^il  (po^'tiv 
element). 

The  dilferenee  in  etpnMhrinni  between  the  ♦' potent  in  Is  "  oft"' 
bodies  reguhites  ilie  intensity  of  what  is  kno%vn  as  the  **  ELRtTitO-Moriv* 
force"  of  the  bodies  selected;  because  the  want  of  eqiiilihrium  i«t^ 
force  which  starts  the  (low  of  an  electric  current  in  all  casc's.  Tlif*^*' 
of  the  elements  has  ritithing  to  do  with  it. 

The  simplest  f*)rm  of  a  OALVANIC  cell  cnnsiBts  of  two  bo<f  ies  (^h^"**" 
potentials  dtlVer  widely)  iinniersed  in  a  fluid  which  tends»  to  i^^*^'*^' 
chemicMl  decumposilion  uT  one  ol'  the  elements.     Zinc  and  c«rhoT»  «*» 
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commonly  selecttMl   for  tlir  i'li'meiits  juid   dilute  sulphuric  acid  fur  the 

exritiuif  agent.     The  zinc  is  slnuigly  acted  npou  l*y  the  fluid,  wUWv  the 

irlHMi   is  not;   hence,  the  zinc  Uecometi  the  positive  element  and  the 

irlxjii  the  negative.     In  nioBt  butteries  of  this  t\pc  the  zinc  is  covered 

"with    uvercurv  (Mimdjj^uUKaed),   tn    render    the  liction    of  the  cell   more 

uniform   Jin*l   to  prevent   local   action   npoji   the  ziiu'.     It  also  tends  to 

prestTve  tiie  zinc. 

^m         vlrt  apparently  tli.scordant   fact   Hhipfild   he  rcmenilicrcd,  i,t\,  that  the 

^pHre  eon  nee  ted  with  the  carl  ♦on   of  such  a  cell  (the  negative  element  of 

H|lie  eell)  is  the  ^Kjintive  [Kile  of  the  battery.     Tljis  is  beeauHe  the  electric 

'^current  passes  thi'outrh  the  liipiid  from  the  zinc  to  the  carbon,  and  Imek 

through  the  external  (circuit  from  the  carbon  to  the  zinc.     (Fi^-  l-H.  H.) 

IWiieti  the  elements  of  a  cell  are  eonneeted  externally  by  a  wire,  a 
iirrenl  of  eleetrielty  flows  continuously  frtnu  the  cell-elements  through 
Otb  the  wii"e  and   fluid.     Thin  is  kiujwn  as  a  ""complete^'  or  ^^  dosed 
ircuiC 
The  ttESUSTANCE  otFered  to  the  passage  of  the  current  from  the  carbon 
I  ifir  zine  is  the  **  external  resistance  "  ;    that  between  the  sine  and  the 
urintn  is  known  us  the  "  iiderual  resi8tauee''  of  the  cell 
The  INTERNAL   HF.sisTAN<K  of   a  Li:aivanic  cell   m\y\   \\\^  modified  as 
follows:     (1)  by  the  dmiance  between  the  elements f  (2)  by  the  aizB  of 
^^ie  eiemenlii;    (3)  by  tlie  interci'tttion  of  .so/z/c  foreign  bcidy  (such  as  h 
^pK>rous  cup)  between  the  elements;  ami  (4)  by  the  character  of  the  ji aid 
^pu   whicli    the  elements  are    immersed.     The    nearer    the    elements  are 
placeil,  the  larger  their  size,  the  more  direct  the  passag;e  of  ffhe  cnrreut, 
and   the  l>etter  the  comhieting   power  of  the   fluid    used,  the    less  the 
H^ternal  resistance  of  the  cell,  and  ince  vergd.     The   intenial  resistance 
^%f  a  cell  may  vary  between  a  IrMCtion  of  an  ohm  nnd  one  hundred  ohms, 

aeconling  to  its  construction  and  its  excitants. 

^L        The  EXTKRSAL  KE81  STANCE  is  modified  by  the  lewjlh,  the  diameter^ 

^^nd   the  charavtfr  of  the   conduclor  employed^     Wlien   any   substance 

(snch  as  the  human  Irod}^  for  example)  is  placed  between  the  eleetrotles, 

tie   resistance  i»rtVretl    to  tbe   pMs>^a^c  of  a    current  liy  the  interpolated 

jliwtauce  must  be  added  to  that  ulforded  l>y  the  ctnuJuctors  themselves. 

riie  ri^sistsnce  of  tbe  human  Iwdy  varies  from  600  to  18,000  ohms.     It  is 

|xtremcly  low  in    subjects    atlbrted    with    general    auasarea — jjrobabl}' 

e-ause  an   excess  r»f    fluid    remlers  the    Innly  a  good   conductor.     The 

^erage  resistance  of  the  human   hotly  i^  not  much   above  2500  to  3500 

*dhms.     The   resistance    afforded    by   the    hody   is    mod  died   (1)    l\v    the 

saturation  of  the  eleetrndes;    (2)   hy  the   moisture  of  the  surface  of  the 

^BDcly;  (3)  by  the  tissues  through  w^hich  the  current  is  flirected;  (4)  by 

^T>Tessnre  made  upon  the  clcctrofle;   tmtl  <  n)  hy  many  other  factors  which 

will   Ix'   mentioned   heri'alter.  tunruig   which   the  addition   of  salt  to  the 
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water  in  which  the  electrodes  are  moistened  is  a  very  important  one,* 
In  cautery  batteries  the  external  resistance  is  increased  about  ffs  Tor 
every  degree  centigrade  when  the  temi)eruture  of  the  platinum  wire  \» 
raised  (De  Watteville).  Thus  heat  may  be  a  factor  in  modifying  the 
external  resistance  to  be  overcome. 

The  relative  resistance  of  living  tissues  is  represented  by  the  following 
figures  (100  being  taken  as  the  maximum) :  The  eye,  4 ;  muscle,  6;  nerre, 
10;  cartilage,  20 ;  tendon,  20;  fat,  75;  bone,  100;  skin,  100.  ThaB,tiie 
eye  offers  only  ^  the  resistance  affordecl  b}'  skin  and  bone;  muM;le,^i; 
nerves,  ^ ;  cartilage  and  tendon,  J ;  and  fat,  |.  The  epidermis,  when 
dry,  is  practically  a  non-conductor  of  electrical  currents. 

Respecting  this  point,  De  Watteville  happily  remarks  that  ^tbe 
human  lK)dy  may  be  compared  to  a  vessel  bound  with  a  poorly-conducting 
material  (the  skin),  unequally  packed  with  non-conducting  solid  particles, 
the  interstices  being  filled  up  with  a  saline  fluid  of  &ir  conductive  power. 
The  parts  most  densely  packed  with  solid  particles  are  represented  by 
the  bones ;  those  where  liquid  predominates,  by  the  muscles.  Between 
the  two  are  found  the  perves,  viscera,  etc." 

Before  we  leave  the  discussion  of  the  various  forms  of  electric  cur- 
rents employed  in  medicine,  it  may  be  well  to  impress  upon  your  minds 
some  of  the  more  important  facts  relating  to  faradaism  and  galvauisn 
by  means  of  a  table  in  which  the  two  are  contrasted  with  each  otter. 
Such  a  table  is  not,  to  my  knowledge,  to  he  found  in  any  work  upon 
electricit}'.     It  may  prove  of  service  in  many  ways : — 

TIIK  FAKADAIC  CrUKKNT  TIIK  OALVANIC  CrRRKNT 

Ih  an  '•  induced  current."      Is  iiroduoo*!  Is  due  to  rhnnirnl  iUannpo^ition  "f '^n- 

by  the   maijnt^iizimj  ami  dvm'ifjnctiz'imj  of  or  m<>ro  of  tlie  ♦deinrnt**  of  a  gjilvaiii'C»Jl 

a  con*  of  soft  iron. 

Its  molarity  (:li:m^«'s  wiih  i*a«li    •  make  "  Its  polarity  is  r<.»nstant.     Tlii*  nt'tr^t'^*' 

and  "lireak  "  of  the  cirruit  element  of  tli<*  c«dl    b^jooni****  \\\c  fKisitivc 

j»ole  of  tin*  battery. 
Tin*  current  is  an  int<rruj)t«'d  one.  The  current  is  a  continuous  om- 

it |>ro<luoc8  muscular  contra^'tions  of  lt<l<»«'snot  y»roduce  nniscuhir  •"••ntr*''- 

an    ajiparently   continuous   cliara<*t«^r.  j.ro-  tioiis.  ex(«?j.i  when  the  int^Misity  is  ini'n^a"^' 

vided  the  int'Miuptions  ar<^  v«ry  rapid.  or  when  the  circuit  ip  niad*^  or  br«»ken. 
The  polarity  is  inconstant,  becausi-  the  Kach  ]'olr^  has  a  special  thcnii-'Ut^*' 

currents  constantly  alternate  in  din^ction.  action  ]ieculiar  U)  it  under  all  circuiiii'tan''^ 

*In  testinir  this  point  lately  by  means  of  a  Brenner's  rlu-oetat.  I  found  the  n*l»l*"*^ 
from  right  palm  to  left  palm,  in  a  hoy  of  thirteen  years  of  a|B:e,to  he  17,50()  obm»,  wb*^ 
I)ure  wat^r  was  use<l  and  the  electrodes  pressed  firmly  atralnst  the  skiu  of  both  ptlDW- 
Adding  a  teas[KMmful  of  salt  to  the  wat€r  and  again  soaking  tlieKi>oiigc0  redut'«»d  the  xtM- 
auce  to  75(K)  ohms.  This  illustrates  well  the  necessity  for  eo  simjdc  a  preeautlon  wtn-n 
employing  electric  currents  ujKm  animal  tis>ues.  When  very  high  cum.'nt*  ire  bfli* 
usoil,  especially  in  gynecological  practice,  salt  should  not  lie  employed  because  it  it  »|>t*^ 
he  decomposed  by  the  current. 
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The  Faradaic  Current  (conlmuecf) 

Is  seldom  adiiiiiusiert:<l  by  tli«  so-called 
"polar  method." 

Wide  separation  of  the  poles  intensifies 
the  ])aiQ. 

The  "secondary  current"  has  greater 
penetrating  power  than  the  "  j)rimary  cur- 
rent." Neither  equals  the  galvanic  current 
m  this  respect. 

It  has  no  chemical  properties.  It  may 
be  modified  by  an  automatic  commutator. 
60  as  to  throw  its  currents  constantly  in  tlie 
same  direction,  as  in  a  dynamo  machine. 
In  this  ca«e  it  possesses  chemical  attributes. 

A  galvanometer  will  show  only  one 
deflection,  f>..  the  difference  in  strength  of 
the  ■' make  "  and  "break"  currents.  This 
deflection  is  the  same  under  all  circum- 
stances when  the  ma«;hine  is  in  use.  It 
does  not,  therefore,  indicate  the  strength  of 
the  current  conveyed  to  the  patient. 

There  is  no  difference  in  the  action  of 
the  poles. 

The  faradaic  instrument  makes  a 
"buzzing  noise"  when  in  action. 


The  Galvanic  Clrrent  {continued) 

Is  administered  chiefly  by  the  *'  polar 
method." 

Separation  of  the  j»oles  does  not  ma- 
terially intensify  the  pain. 

Has  a  remarkable  ]>ower  ef  penetrating 
animal  tissues  placed  "  in  circuit." 


Possesses  inherent  chemical  jiroperties; 
hence  its  power  of  producing  electrolysis, 
and  its  use  in  electro-plating,  electric 
lighting,  etc. 

Produces  galvanometer  deflections 
which  are  proportionate  to  the  strength  of 
the  current  employed. 


The  anode  is  the  sedative  pole :  the 
cathode  is  the  stimulating  pole. 

A  galvanic  instrument  gives  no  ex- 
ternal manifestation  of  activity,  because  it 
has  no  interni]>ter. 


Electrical  Units. — Before  the  construction  of  an  electric  battery 
and  the  modifications  in  such  an  apparatus  necessary  to  produce  special 
effects  are  considered,  it  is  important  that  you  familiarize  yourselves 
with  the  various  units  of  measurement  employed  in  electricity,  and  their 
symbols.     These  are  as  follow  : — 


THING    MEASURED. 

SYMBOL. 

1              NAME    EMPLOYED    FOR    I'NIT. 

1 

Quantity. 

Q. 

Conlumh. 

Current. 

c. 

Amph-c  or  Weber. 
1          Volt,  (contraction  of  Volt  a). 

Electro-motive  Force. 

E.  M.  F. 

or 

E. 

Resistance. 

R. 

Ohm. 

na]>acity. 

K. 

Farad,  (contraction  of  Faraday) 

Work  or  Energy. 

W. 

Joule. 

Power. 

P. 

;          Watt. 

A  oouLUMB  is  the  quantity  that  passes  in  one  second  of  time  Ji<rainst 
one  ohm  of  resistance  under  an  electro-motive  force  of  one  volt.  We  use 
this  term  as  we  do  **  pints  "  or  "  quarts  "  in  speaking  of  fluids.  One 
coulurob  will  decompose  92  microgrammes  of  water,  and  thus  evolve 
10.4  microgrammes  of  hydrogen. 
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We  tiuist  first  ascertaiu  the  internal  resistance  of  tUt*  form  of  cell 
whirli  we  Imve  selected  for  our  baltery.*  We  tuust  kfiow  aho  th* 
extenjiil  rewitttatiee  which  we  sluill  have  to  overcome  in  our  |)ro|)o§d 
use  of  it  Finally,  we  must  ascertinii  the  electro-inotrve  foret*  of  tii« 
elemeiiti^  of  each  cell. 


Fig.  139.— a  SriiEMATi 

IHTO   TUB   l-IWtUIT 
—  =  the  CHI  hud e 


L      KK»MtillNrATlON    OF   THE  ImI KODCICTIOK    OP   A    HuMAW   BOOT   («) 

>i>  i^LosuRc  OF  A  Galvanic  Chajm.    (AfkerErb.)     Hh^thc  anode: 


Suppose,  for  example,  that    E^  1,  Ir  =  20,  Er^lO.     The  < 
of  each  cell  would  then  Iw  expressed  as  follows  :— 

1  1 

20-flO       30 

♦  To  cninpuh'  the  internal  P'tsUtainfe  of  a  cell  or  battery  requfre»  appAratUft  tiol  % 
Ally  owned  by  medical  ijractiltnners^  i.e.,  &  coll  rheostat,  which  m^y  be  confldeatlf  I 
rcganled  n»  aeriitutej  and  a  curcfully  cAlibmted  palvjinometer,  by  n  »t«nUttn)  niAker.  Th«| 
ruk'^rivt'ii  hy  Uv  Watte vi He,  and  copied  from  liim^  apparently,  by  Amidon,  would  betlfoplt| 
if  it  were  true,  I  Imve  (cf^U^d  it  a^aEii  aud  afcraiii,  and  have  personally  dWartled  it  < 
unworthy  of  crtnlence.  I  have  alr^o  bad  a  professional  electrician  tcfii  ft.  lie  arrired  ^iM 
the  aaint'  iinBalls factory  result*.  The  rulf  of  De  Wattevllle,  to  which  I  refer,  Im  tMi  fol)ow»i| 
Fh'ftt  iioie  the  i]ec<lle-defIeetion  of  the  cell  or  battery  to  be  tei^ted  under  a  priven  tv%|»ijirjcr»| 
then  Introduce  ^ullieieDt  addiiionul  reBlstance  tt*  reduce  the  rccorde^l  nc^rdic-ddlccUaill 
exactly  iinc-hii If  The  udtled  rehi^ta!lee  will  equal  the  Internal  reEigUiiice  <if  tli«  c*U  «4 
hjiitery  lii^sted.  The  internal  resistance  of  any  cell  can  be  roniputed  witlj  accuracy  ;  I 
by  a  more  complicated  method^  described  in  tno&t  of  the  alandard  works  upon  rlrctrfcliyJ 
MoBt  manufueturertt  can  j^ve  the  requisite  information  respeellni;  the  Internal  rt!>»btaii4-0| 
of  any  cell  used  by  thein»  and  that  resistance,  multiplied  by  the  numlK-r  of  eeUa  eDiplo>iiltl 
rill  equal  the  total  resistuucc  of  a  battery  (the  cells  belOj^  unfted  ^*  Id  aerlcd/*  as  tbowu  Ib 
Flif.  im). 
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[Now,  if  twenty  cells  of  this  kiinl  Ik-  joiiiLHi  in  **  Himpk'  circuit/'  tlie 
t*lemcfnts  have  each  been  prai'ticnlly  im-reiisutl  twenty  linic»,  tunl  the 
inteniwl  resistance  has  therefurc  been  decreased  twenty  Unies.  I'he 
external  resistance  remains  the  same.     We  therefore  have 


If  these  cells 


,i>t»OJ  4-. 


>e  now  arranged  in  **  comjionnd  eirenit,"  the  electro- 


cari»uo  or  plAlinttm  clemciir«       riii»  linanKcnixni  is  kni>wo  ha  '' \n  terica"  or  **com|.i<Hjnd 
circuu,'*     It  incra^&e&the  *' elect  ro^aiotivelurce"  of  the  battery. 


motive*  force  and  the  internal  resistajice  will  be  increased  twenty  times. 
I  We  sboyld  thns  have  the  foyowing  Ibrnjula: — 


0. 


1X20 


2(»X20-t-10      41 


AUS-j-. 


Finally,  if  the  cells  were  arranged  in  tbnr  grutip.n  of  five  eaeii   in 
Rimfde  circuif.  we  should   have  practically  four  cells  witli   elements  five 


I  times  as  lar«!:e;  In-nee,  the  'mti*rnTil  resist^nice  w(»uhl  l)eonlv 


IIVli  that 


Fiti     \4\. — ^SlX  e  Kl-t-Ji    t.^»?(IHBCTKO   VfiV    t^VANTirV^    t'.r.,    "Ml    SUT  ),>i-C,   '  Of  lU  **  4jmt*|c    MfHIlt 

I  After  He  Wairevtllc-^    «:,  zinc  clemeni*:  f,  carbun  or  platLrmni  dciuctitii.     ThJ»  Jinnntic- 
ment  i(i>«.  o<>(  affcn  ihe  "  electro  motive  force  "  uf  iKe  bjitfcry. 


of  A  single  cell  and  the  electro-nnitive  force  fonr  times  as  great     We 
should  then  have  the  following  l\jrmnla  : — 

1X4        4      2 

Remember  that   the  electro-motive  force   means  the  difference  in 
\  potential  of  the  cell  eiement!<.     If  m  therefore  unchanged  btf  their  size. 
A  cup  of  water  elevated  one  hnmlred  feet  will  produce  as  much  press- 
ure throngh  a  [lipe  eoriuected  with  it  (jirtivitled  that  the  cup  be  kept 
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GreneCs  Cell, — Tht!  elements  are  two  pktea  of  carbon  and  one  lim 

pinte  (amalguniatetl).  The  zmv  element  vmi  he  lowc-rtHl  int*i  tbi*  lluidur 
raisecl  at  wilK  It  lies  lietweeu  the  carbons.  The  tk^miarizer  h  hidim^ 
mate  of  potassium.  Tbe  active  constituent  oT  tbe  tfuiil  is  tUliite  ^ulphimc 
HciiL  Tliesie  two  injxredients  form  what  is  known  as  the  **  refl-acid  flnitl/' 
These  cells  are  of  iHtferfnt  sizei*. 

2'rouDe^s  Cells  (1875). — Similar  to  Grenet's,  hut  of  larjre  siic.    E. 
M.  F.  ^=^  2  volt?*.     The  intrrnnl  resisUince  varies  front  .0016.  when  fir»t 


I'iCi.  I43.--LKI  i.AMciin's  CitLi-''T)ie  tine  md   (the  t>ne  w*lh 

'»f  -^  n  lo  prajcci 

•J<^  the  f-e^n  U 


•ir. 

ctl 


cup  misKtt  tlve  ceil  {■  na'  *' 


set  in  action,  to  ,07  at^tr  the  **  spurt."  The  |ilatt>Htirc  rnistHl  ami  lowcftMl 
by  a  windlasH,  The  extent  of  inunerhion  can  tims  be  |:nittu9itc*<L  Tln^ 
form  of  ♦'! cement  is  known  as  a  ''  phniire  battery.'* 

Fuller^R  Celt. — A  porous  enp  eoiitaininjj:  zinc,  uiercnry,  anil  wnler  h 
plaeutl  in  a  lar^e  glass  jar  eontainin<j  recl-rieiil  tbiitl,  in  which  a  \t^f^ 
carbon  plate  is  immerse<b  The  merenry  ket'ps  the  zinc  amnliiiuasil^* 
The  elements  are  not  removed  when  the  cell  is  not  in  avtii^n.  Tl»»* 
form  of  cell  is  perimjjs  the  bc»^t  one  yet  tlevisetl  to  run  the  farnitaic  p^ 
of  a  cabinet  battery. 


SPECUL  FORMS   OF  THE  GALVANIC   CELL. 
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I V.  T\v <»-fli;h)  Cklls. — In  lliis  group,  the  Daniell,  Grove, and  BunHen 
celled  lire  the  most  used.  The  two  lutter  are  not  well  adnpted  for  niedif*nl 
purposes.  The  fumes  which  ari»e  from  some  of  them  are  uupleasniit. 
r*3'namoB  are  now  generally  ?*iibi*tituted  for  them  in  the  mechanical  arts. 

Danieirs  Cell  (l8H»i). — Thi*  so-ealled  ^*  sulphate  of  popper''  eells 
(of  various  types)  are  niodiflcationH  of  that  deviled  h\  DuiiielL  The 
elements  are  iiinc  and  copper,  weparated  in  the  original  form  hy  n  puree- 
lain  or  baked-elay  diaphragm.  The  zinc  b  irnmcrsed  in  dilute  sulphuric 
acid,  and  the  copper  in  a  saturated  solution  of  sulphate  of  copper,  E. 
M.  F.  =  1.019  volt.  The  solution  for  the  zinc  element  may  also  l»e  pure 
water »  salt  and  water,  or  a  8cdutinu  of  siilplnite  of  zinc. 


t.t^i  cell  I  Iti  ibc  opiniMfi  «if  (he  aurhur  I 
t<>  ti$<  in  connect i an  mith  a.  permanent 
f;ini(Uic  m;»ch)nc  It  fa  not  wc>l 
;id;iptcd  for  iransporrAiioo 


in,,  J4ti — SiKMi^.  \uk>  Hfti  mjNi  (  I  I  l  ~'i'hi» 

cell  i*  vcr>  .  tQ  repair 

when  the    i  J       u  is 

highly   rec'i  |,ican  juu> 

ihoriticK  for  uat  ^^  u  ii.jLinv(  ot  (icnuancnt 
offict  haticry.  In  thivcmiuiry  ihe  T  ecLiuchii 
ccli  Ia  more  favi»r,ibly  rc^janlctl. 


Siemem  and  Hahke'a  (7W/.— This  is  a  favorite  cell  for  medieal  Iwit- 
Bries  in  Europe.  It  is  a  niotiification  of  the  Danieirs  cell  and  is 
cpensive.  A  copper  rosette  is  placed  in  a  saturated  solution  of  sulphate 
)f  copper  at  the  hottom  of  the  jar;  IhiH  is  covered  with  a  jioroua 
fliaphragm  packed  with  papier^mackS,  on  which  the  zinc  rests  surrounded 
3y  water.  Water  is  a<lded  to  the  Imttcry  froTu  time  to  time,  and  also 
Bryslals  of  the  suli>hate  of  eopjier.  This  form  of  eell  is  very  constant; 
pnt  it  Is  extremelif  diffirHlt  to  repair  when  oat  of  order.  As  a  permanent 
ittery,  such  cells  may  last  a  Ions  time  with  |»ro|*er  rare  ;  hut  they  ollen 
|o  not,  as  the  cells  may  heeonie  impaired  froni  a  multitude  at  causes 
[poor  construction,  impropttr  use,  etc.), 

JliiVs  Gravitf/  Cell. — This  is  another  modification  of  the  Danicll  eelL 
It  is  ueed  in  medicine  by  many  neuroloiirists,     A  ctipjier  plate  rests  on 

44) 
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the  bottom  of  the  glass  jar,  e overt' <1  witli  :i  saturated  solution  of  ^ulplinle  , 
of  copper.     Tlit!  zinc  element   is  ti  flisk   perronited   bv  a  Inr^^e  cHiiral 
opening,  througli  which  erystab  of  sulphate  of  eiip|wr  may  l*e  dn»|»H 
when  the  bulterv  is  iuautive.     A  solution  of  sulphate  of  «inc  float*,  will** 


'IIIIM 


Fit;    Hr  — Hull's GKAVfTY  CEi^L^^This  cell  iRerapIoyL'tl  very  «rvicn*jvtJy  > 

rcct«mmcni1cfl  l»y  w^mc  iiurlmr*  for  permanent  medic^^l  ^strcnc^      W  I  . 

paraRtncd  ill  lhrto|>  i!»t!  cells,  do  not  "saJi"   b:idly       I  hey  require  but  I  <■  trtcrop^J 

crly  *cl  uj).  Pcrsotialty,  {  prefer  a  modification  of  ihti  ceil  (in  which  the  ♦-int  w  pUcaA 
within  a  Mi3{}endcd  pomiis  cup^  to  the  one  shown  in  tKc  tut  It  reqaitn  le&s  canp.  Alio  »«  itoi 
affected  by  .nKlitaiiiin      It  aUo  has  a  hi|;hcr  intenrtnl  rcrsistance 

out  au  intervening  tiiaphragni.  un  top  of  the  copper  solution,  ftodl 
immerses  the  zinc  di^k.  This  battery  must  not  \ie  a^itateil,  as  llie  twrr 
solutions  would  then  become  mixed.     K.  M,  P,  =  I.UG8. 

Orove^t<  Cell  (1839), — This  consists  of  amalgamated  zinc  Immer 
in  dilute  sulj>huric  aciil  within  a  porous  put.     Ont«iide  of  this  \Hii  pUti 


-      <'  v^  ■ 


rt    JLiiaARTI 


Fifi,  liSi— GNoVft's  Crll— Thb  cell  {^hotAU  here  in  the  fomi  nf  a  ttaticry  i  t*  ijoi  ixfcod  tn  PadI 
calpraaicc,  chtefly  un  accouni  of  the  fuoici  whrch  arl»e  from  H  [f  u$c(]  in  the  medMfliail 
arts,  tt  is  a  very  cxpetx&ivc  cell  Co  etn  ploy  1>ynamo  niadiinc»  bav«  now  Ukcn  tbt  |»bc(^ 
Grove  batteries  to  a  very  great  extent 


num  is  iramersed  in  nitric  acid  placed  in  a  glass  jar.     K»  M.  F.  —  l-^^ 
volt.     The   pin  tin  um   is  lient  into  an   S-ahape  to  increase  il»  stirfjK?** ' 
M:iny  modifications  of  this  cell   have  boen  made  for  use  in  meehaiiit'ai  J 
artis.     The  fumes  arising  from  it  arc  very  ob)eetiomible> 
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Bunsen^s   Ceil  (IHiO), — This  is    n   modlliL-iiliiHi  t*!"  I  ho  Grove  cell 
The   pliititjum  is  re|>lfiue<l   h\  nrtificial   carhoii   in   the    tMr»j  nl"  n   liullow 
cvliiifler.   nnd    u    cvi»ii*lt*r    tjf    zinc 

tb«th**fl  in  diiiite  siilphurir  uvu 
.  M.  h\  ^  l.U  volt. 
.1 


ATTACHMENTS   TO   A    CdMI'LKTE 
BATTEHV. 

Althouirh    it    is   not    lu'teissiary 


^L^-3-  /-  , 


;_^,.^f^ij-Ii^fA^ 


Fi  t#,  141(1.— Bumssm's  Cbu-^— PariB  are  retjrc&onted 
aji  biitcn  away  to  show  lis^  arT3tnji;cm«?ni  r  the 
cyliutlc?  of  «itic  (X) ;  ajiormisi  cup  (r-j;  .xu*'l  the 
Cttrboii  (. )  wdhin  ii,  TUis  cell  is  noi  cm^ijoycd 
f  n  mctJical  batierie^,  for  reasons  ?>Uoibr  lo  those 
Utivcn  In  conned iun  with  Fig   14& 


r  a  general    metliral   imietitioijer 

have  all  of  the  attaeljiiients  to  a 

ttery  such   as   are   emjiloyetl    by 

neurological    s[)eoiuIists^  still    it   in 

important  that   they  be    mcntioneil 

here,    and    their    uses    interpreted. 

The  moat  important  attticlinieutH  lo 

a  cabinet  or  tixed  battery  lor  olhee 

use    only    are    a    gah^ano  meter,    a 

rheostnt,  a  thermo-eleelriL'  diri'eieiitial  ealuriineler,  a   pohirity  dianger  or 

**coninuitator/'  atid  n  vnrirty  of  rheophore^  and  elertnMb»ij.      Portahle 

■fttteries  do  not  require,  a«  a  part  of  their  construction,  the  tirst  ihree  ut' 

^Blese  attach  men  tH,  but  th(»y  should  [los^ses*^  the  other*. 

V       TuE  Galvanomktek, — When  a  galvanic  eiiricnt  eirculatea  in  a  coil 

of  wire  abont  a  magnetic  needle,  it  causes  deviatiinis  of  ihat  needle,  which 

are  modified  by  both  the  s^trenfrth  and  direction  of  the  current  deliectod 

into  the  coil.     This  fact  ban  led  ti>  the  construction  of  an   instnnnent, 

called  **  the  galvanometer,''  ior  the  purjjoi^e  of  measuring  the  stretttjlh  and 

direrdon  of  a  eiirrent  deflected  into  a  eoil  liencath  such  a  needle.     When 

this  instrument  (i*riiperly  made  and  ealibnited)  is  eoiineeted  with  u   Imt* 

Hbrv.  the  strength  of  eurreiit  generated   by  any  niimhc^r  of  eella  can  be 

^etennined  in  rmUiampere8.*     It  is  vitally  important  that  the  dial  of  a 

horizontal  galvanometer  shouhl  nof  be  dirided  into  dt^fjreeti  ttf  fifual  ditf- 

Cf*j<.     Such  a  oalvjiiiumetcr  is  absolutely  worthless*     The  graduation 

the  dial  should  be  ft//  famjevlH^  as  shown  on  Fig,  150, 

The  dctfectiou  of  the  needle  grows  less  and  less  for  every  milliampere 
current;  hence  n  dial,  to  be  aeciirate^  sfinuhl  t»c  «'arefully  graduated 
as  to  corret^pnn<l  with  the  nce^lle-ikdlertions  for  di  lie  rent  curreut- 
engtliH,  'fhe  fnst  divisions  on  either  side  of  the  zero  point  on  such 
dial  will  be  coar^ie.  but  they  j^bonld  graduaily  grow  liner  and  fnn-r  till 
ien»aximum  point  is  reached.  Stuh  a  dial  will  tutf  h^  ifradnuted  firtnmd 
entire  circumfermwe,  as  the  maximum  point  will  be  reioherl  hefore  the 

♦Every  eratvationa^lpr  fdmuld  meusuro  at  lt*asf  quarters  of  Ihe  Bret  mtOlumpfere  U>  lie 
DiflderL'il  worthy  u(  inUoifeineut, 
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SO*^  of  the  circle  on  either  aiile  are  reiiuintl.     Oiiti  of  my  own  gaJvi 
i'UT»  is  gradi'il  into  t^iuftl  iieijrvi's  ou  one  lialf  at  the  ciial^  and  on  lli« 
other  1ml f  it  in  cnlibnittHl  to  uiilliainin*tvs. 

Within  tile  jiuHt  few  yarn's  tlie  ertbrt?*  of  Erli>  Enleiiburg,  and  Ikrii- 
hurd  in  Uermiiny,  (ini  1ft*  in  Frunut',  jinil  De  Watte vilU*  in  Engljind  b»v»* 
awakt^neil  tlie  |trofessi*>ii  to  tUu  neri'SKity  of  uct-'urjit4?ly  ineni»UTing  tW 
eurrent-streug^th  employed  upon  a  ^latient  by  means  of  a  reliable  gdvi. 
nonieter.  To  their  views  1  lend  my  mont  beurty  support.  Aj*  wdlcaul 
euuceivo  of  a  boiler  witbout  a  sti-Jim-gauge,  or  of  a  ilru^-store  ictlijoul* 
scale,  as  a  galvanic  batter}^  witljoiit  a  galvanometer,  provide<i  its  pc*!»*ewor 


f  m>  laH  —A  t>At.VANoMitiiiK  IUaI-.   (  A  ffcr  IH:  Walter 

be  m^idcof  ih»*    ''^1   v;.     *!►.  .i  -f  .1  .^- .....  .../i. 

rent      To  m. 
shualtl  be  ml 


.1  ,. 

,  which  I  h 


flim>i  at  Hc'ientilie*  precision  in  bis  treatment  of  patients  by  gnlvanifou 
Mnehof  tbe  neurolo|T»eal  literature  we  now  fm8se!*»  is  materially  tcsseiK)' 
in  vnlne  by  the  f;H*t  tliat  tlie  observrtlions  reroribMl  lack  ^eientifie  prei'i^inft 
If  wo  expect  to  arrive  at  positive  eoncliHions  regardinj^  ntetboch  of  vm^ 
ploying  electricity  for  tlienipeutic  or  diagnostic!  purposes^  we  must  hi w 
a  more  accurate  and  seientilie  basis  for  rrconling  the  s^trenirth  of  tJJ^ 
current  em|>U»yed  than  tin*  sinjple  statement  of  an  olwcrver  *M.hBl  * 
cerUiin  nuniU*r  tjf  cell?^  w«»re  rifled  ''  in  each  particular  instance.  OfJl* 
vary  in  tbeir  canacity  and  electro-nnitive  fciree;  they  ehantre  in  li^^li 
respi't'ts  from  day  t<i  day,  from  use  and  (mlarizaticui ;  the  externa]  n-^i*^' 
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niionled  by  diflerent  iiidividmik  is  nut  unironn,  jilllniiiirh  \\w  \uAv.h 
be  similarly  plact'd  and  ull  preen utionn  tttk4*n  ti^iiiimt  poor  eondiie- 
;    and    innnv  ivtlu^r    sunivi'H  of  err<jr   iiiny  rrtu'p   iiitr*   obsrrvMtioiis 


I 


_L_ 


u..f.. 


tfSENTS 


-TT 
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FlC.  l-">i  —  A    I*r^ *     -      ri,.>Ei>  -i  M  luLiHlKAlP    Ml  Ik    M>itUi«n  OK  TaMCENT   f '    '  ::  :      tti^h. 

-^  r>M:  dis'.i  i  il|n>n  the  straighr  line  nre  Lin(f«Mm.      Whcnfhtfyai  nii- 

ai;»iRr»<y  llrir  iitrnif  rhe  cinniUr  dt-o.  ♦*»r*e  Itne*  jnirrxccl  IfN  i  -j  ai 

;        ■     ■   "  '^   --1,  _. -I.    .r.  _..i '^  - '-^  *  "iMt)amvL-i  c  Hv  I.I  pi'Mjuce 

mjlhamperus  in  tome 
»'ilt  be  ihc  (iistanccs 

niiiiftn  u/"«v  lilt,  -i  i.ji^i.i  i,...: u  irr.:  imjl  ..oi'. ..-.  Hi  lit  ,  r,.  I.  .-,  .j:v  *tr?f  jKjunl ;  hence  a  very 

fien!kiiive  ncctlle,  haiaiiCcul  so  as  to  avohl  imncCMi»ary  ir^iion,  wUl  record  cigHih»  and  quar- 
ter* uf  uuc  utllliauH^rc  uf  current,  if  the  coil  be  I'ing  etumgh. 

leticftlly  made  by  •*  jrii€sswc»rk''  nrjly,     Thv  scieniifie  world  hus  now 
uite  genemlly  accepted  the  *'  nnlliampere  "  as  the,  recognized  standard 
a  nnit  of  curnMit^strencfth, 


Fig.  ISt^-A  HomzosTAL  MiiLiAMPEMB-iiBTBR.  t After  the  I  hit.1  lc«^jTU'-»f««t"  )  Tht  *crew- 
feet  alJow  uf  adjujhtntcnt  v<:»  a«  lut  in&urc  a  pcrfeci  leveling  ol  the  itisiriiinc^iu.  h  i%  then 
rcvotvrU*o  ihnr  t(,n  ,.r  Ik  {wlitcli  will  point  north)  rcst>  iit  (he  ieru  |;iomi  of  ihc  dial.  Re- 
ver&atof  lb  ris  ihc  needle  fo  ihe  oppo*iie  »iilc      (Due  o(  the  rho:iphotc)  shown 

Koc*  to  a  !m  :   the  batttTy,  and  the  other  lt»  one  «f  ihc  cIcciroJcs  employed  upon 

the  patient  inent  is  very  delicate,  Init  the  cij  e  has  to  loak  down  upon  the  dial  in 

OTfJcrtii  oJi-icrvi;:  ih'^  ^ctlccifutJ  of  ihe  needle  If  the  imtrtmient  \%  phtt'ed  lower  th^nn  the  eye, 
lhi»  object  tan  i*  n^t  -^crKMi*.  Wjih  U  it  i*  easy  to  detect  small  fractions  of  a  miUiumpcre  of 
current,  and  it  (s  utif  h  less  expensive  than  n  good  verticAl  gjalvanutreier  and  mote  acairate 
than  mo«t  of  those  offei^ed  to  the  profcssUui.  J  do  not  recommend  them  for  measuring  Y&y 
highcumrnis. 


A  miiliampere'meier  is  therefore  the  inHiruvient  ivhich  medical 
jciitioners  should  oivn,  and  all  obiter mlions  should  be  recorded  from 
'r  dejiections  of  iU  needle. 
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We  shall  probably  be  able  soon  to  Btatf  with  sonre  positiveneaa  thf 
niunber  of  railliiimprros  which  are  required  to  excite  each  of  the  more 
important  nerves  ot"  tlie  human  body  in  health,  and  tlie  exact  limits 
betwt'vn  which  eontrataiouH  of  certain  intisdes  may  thus  be  eicited. 
Eulenbnrg  and  Weisn  have  ah^eady  made  a  ntep  in  this  direetioii. 

One  reason  why  the  vertical  form  of  f;:alvanometer  is  eomintmly  pre- 
ferred  to  the  horizontal  in  the  fact  that  terrestrial  magnetism  tlo*;s  not  , 


#^ 


^j. 


^:^M\ 


^^ 
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exert  an  appreciable  infliienee  upon  it;  hence  observations  mtide  witli 
such  an  instrument  would  be  alike  in  all  ptirts  of  the  globe.    The  vertirtu  I 
galvanometer  is,  however,  more  expensive,  jirovided  it  \b  accurately  cali- 
brated, than  the  horizontid,  and  the  l>eanng8  up€>n  wliieh  of  iiecc«8>Vj 
the  needle  rests  are  liable  to  ean^^e  more  or  less  fric lion.     At  my  re^^viest. 
Messrs.  Waitc   tk   Bartlett,  of   New  York  City,  have  laudy  jkrmcfuatP^  I 
some  horizontal  mtlliainpcre-meters  witi*  great  accuracy  (Fig,  152)»    *j 
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reeommeml  them  uh  reliubk*  niui  coiuimmtivdy  iiit!X{>eij^iive.  They 
will  not,  liowever,  iic<*uriiiely  tcn'jisiire  riinvuts  of  over  lilty  iniHiunip<?re4S. 
Belbrt-  you  piuvhiise  this  iiuportarjt  attaciiinent  to  a  hatttiy ,  test  it,  if 
poti^Hible,  by  one  wiiowe  aecunifv  t-an  be  relied  upoiu  I  would  far  rather 
have  none  than  a  ]mur  one.  At  present  1  am  iihiiig  the  so-ealled  *' dead- 
beat ''  njilliumpere-meter.  made  after  a  late  design.*  llirsclimann's 
hrtical  galvanometer  with  astatic  needles,  called  tlu^  '^absolntc  j^nlva- 
nometcr,'*  lian  bi'en  liifjhly  reeoTrniiended  of  late,  1  have  not  yet  piir- 
ehased  one,  an  1  find  iny  own  to  be  [lerteelly  relialile. 

■      The  iiistrnment  rejireseiited  on  opposite  page  measures   rmni  one- 
%nth  of  one  milliampere  to  live  hun- 
dred millianipere^.    It  iseontaineil  in 
feall-n1etal  ease  and  eare fully  cali- 
iteil.    It  eontains  the  Siemens'  bell- 
magnet,  ami  is  dampened  in  its  vibra- 
tions by  the  indneed  <'nrrents  set  np 
Jpriiig  the  derteetions  of  the  needle, 
Bhereas  in  most  instruments  of  the 
Ifetter  elass  the   oseillations  of  the 
jeedie  average  at   leai*t  twenty-live 
Kfore  it  comes  to  rest.     In  this  in- 
strument the  viJmttioi»s  seldom  ex- 
ieeii  fro  m  li  ve  to  s  i  x »    S  lum  t «  a  re  pr o- 
ideil  in  ortler  to  meat^ure  very  high 
!nrr*'nt«.     1  rejirard  this  instrtnnent 
h    fully   efinal^   if   not    superinr,  to 
Ilirf^ebmann-H  expensive  instrument. 
TiiK    RnEosTAT.  —  This    is    an 
appliance    to  reti^ulale   ihe  external 
^pBit^tanee  of  a  battery  under  varying 
^rcnmKtanees.     Several  devices  are 
made  for  thia  tu»r[Ki8e.  bnt  the  llnid 

Rbeostat  (cimtaining  water,  soluluMm 
f  Malt,  solutions  of  zinc  sul[ihftte,  etc.)   is  often  all  that  is  refjuircd 
tor  medical  u»es.     Il  is  cheap,  easily  managed,  and  modifies  the  eurrent- 

Irength.  It  is  liable  to  |>iihirizef  wheu  used  too  long,a!id  does  not  act 
\  well  with  strong  currents  as  with  weak  ones.  It  consists  of  a  glass 
[lie  filled  with  water  or  some  prepared  solution  (preferably  a  forty  per 


Fig  J.'M.— a  Fu'Jto  Rmmjstat.— Thitlnsirumcnt 
i»  u*cd  to  thmw  addilionaj  eirternal  resistance 
into  circuit .  Coil  rhcrma!*  arc  more  rchabic, 
because  fluiil  is  <lecumpo&4ed  and  ciuset'  poiari- 
t»tion  of  the  itictaI  (joinrs  wlicn  sirany  curretits 
arc-  u»cd.  Sutiic  o(  the  graphite  rhco&tAt&  are 
prefernblc  tu  mnay  couuioiJlK  fluid,  und  are 
cheaply  made. 


'Situ net.  hnttpry,  on  ii  iiiit  reedUig  pftj^,  and  In 


♦  Thb  Ib  shown  In  tt  rut  nT  my  imii 
15:{. 

t  We  sptrak  of  ua  element  u«  ^^jmtnrised*'  when  bubbles  oi  bytlragen  or  oxygen  accu- 
iilttte  u(>on  it,  and  t^ms  4linilt}ii«ih  Ue-  ellk'ieniy. 
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amalgamated  zinc  olt'ctrode  is  made  to  slide  u[t  and  down,  thus  fteimratinp 
its  lower  end  irom  ii  l>uttoii  at  the  IxHtom  of  thv  i»l>c.  W [i en  tk cur- 
rent is  sent  through  thif*  rod,  it  in  rnrced  to  pnsi*  through  the  depth  of 
fluid  timt  lies  l>elow  it  in  order  to  rt*n(  h  the  button  at  the  bottom  of  tk 
tube*  By  moving  this  rml,  the  iniiount  of  Huid  which  i&  thui^  itjttTfioikHl 
in  the  circuit  of  the  battery  can  l»e  gra<lnnted  to  any  tk-nired  [w>int.  hi 
this  way  a  great i-r  or  less  resistance  can  be  made  at  wilL    A  lluiil  rheoAUt 

is  absolutely  useleN^^  for  niea^nuring  ibr 
strength  of  a  current,  hut  is  an  ext'eli<*nt 
a|>|  ilia  nee  for  modify  jug  it. 

A  new  Ibiid  rheostat  has  lately  l»w» 
devisi'd  by  IL  I,.  I>nih\v,  wlu'eli  li:i«(n«!i 
highly  rccoiuniciidcil  l»y  Kusehni;;h,of 
Canada,  and  olht*rs.  1  have  had  uopef* 
fional  experienei'  with  thi»  iuMrumifnl. 
It  certainly  doe*^  nfit  measure  re*'istim'«' 
(asn  \vell-c<in>^trnrted  euil  rhe«Matiiiiv 
be  made  to  do),  liut  it  may  prow  i  1 
Milnal*Ic  adjunct  to  an  eleeirical  ontfSt 
for  jtraclical  [lurpnses.  Fig.  155 -ilKiif* 
the  iuHtrnnu'nt  referred  to. 

The  carbon  i>httes  of  thi^  tirVKT 
are  made  of  a  wedge  shain^  and  hn^*' 
pyramidal  pieces  of  s]»ouge  lOw^' 
bi'tween  them.  As  the  plates  are  witli' 
drawn  fnun  the  lliiid  in  the  jtir  itJ^-*^ 
8pongei%  hold  suITleicnl  water  tx)  afl*»nl 
an  extremely  tiigti  resistance  tnthf  ivi*-  | 
sage  of  the  current.  When  the  [»lHlt"»*'* 
fnlly  immersed  the  resistance  ntruH*"' 
is  extremely  small.  It  is  elaimetl  tl^'** 
from  ten  to  one  million  ohmH  of  rr«is^ 
mice  can  be  thrown  into  the  eiifwil 
with  this  instrument.  It  is  fartli'^^ 
claimed  that  by  raii^ing  or  lowering  tl)i? 
[*latcs  of  this  rheostat  the  necessity  ^^* 
commutator  is  dispensed  with,  even  for  the  jnirpo<»e  of  prevrntinB  • 
ijhock  to  the  patient  when  the  poles  are  a|>p1ied  or  n»moved. 

TuK  TuKnMn4-]i.icrniTc  DtFPKUKNTfAL  rAUirif\um:u.— This  j»ppT»t«* 
is  used  in  medicine  to  measure  dilferenceH  in  tempcratnre  in  homolojie"* 
parts  of  the  body,  or  of  any  two  selected  points.     It  Is  ranch  more  iWl- 
ca*e  than  any  form  t»f  snrfaee  thermometer,  and  is  often  very  v 
nn  aid  in   makini!  a  scientitie  dintrnosis,      Like  man\   <d'  \\w  In-- 


Fit.  1^ 
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wenr  Upon  fUl  of  it**  partJi,     It  consists  of  pins  projecting  from  the 

dial-plate,' each  of  which   re  presents  one  cell.     These  may  be  brought 

into  circuit  by  means  of  two  metiil  cups,  which  are  place<l  upon  any  of 

the  pin?^  dehired  ;  the  mimlier  of  pins  between  the  cups  will  immediately 

ell  the  operator  how  many  ccIIb  are  Ijeing  utied.     An  objection  to  its 
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is  admissible,  and  is  generally  affixed  to  all  so  constructed.  Thii  ii 
particularly'  to  be  desired. 

One  claim  that  is  made  in  favor  of  this  device  is  that  this  form  of 
key-board  prevents  oxidation,  as  the  wires  which  are  usually  emplojed 
to  join  the  cell-elements  with  the  curi*ent-seleetor  in  other  appantnei 
are  entirely  dispensed  with.  This  advantage  is  an  important  ooe  to 
those  who  live  away  from  the  large  cities  and  are  not  sufficiently  fiuniliir 
with  electrical  apparatus  to  make  their  own  repairs.  Furthermore,  the 
employment  of  the  metal  cap  keeps  the  metal  pins  free  fix>m  nist,aDd 
gives  a  perfect  metallic  contact  because  the  pins  are  being  constintly 
kept  bright  and  clean. 

In  batteries  which  are  formed  of  a  large  number  of  cells,  it  is  belt 
to  have  two  dial  current-selectors,  so  that  a  gradual  increase  or  decrease 
of  the  current  can  be  made  without  breaking  the  circuit.  In  one  dial 
each  button  should  represent  one  cell,  while  in  the  other  each  Hboold 
represent  from  two  to  five  cells.  It  is  easier  to  make  any  desired  com- 
bination of  cells  with  rapidity  by  means  of  such  an  arrangement  than  if 
the  dials  were  alike. 

The  Polabity  Cuanuer  or  Commutator. — Most  galvanic  batteries 
have  a  switch  upon  the  key-board  that  is  intended  for  the  purpose  of 
changing  the  poles  at  will  without  disturbing  the  rheophores  or  ele^ 
trodes.  The  details  of  the  many  mechanical  contrivances  employed  for 
that  purpose  need  not  be  given  here. 

I7iis  attachment  is  almost  indiapenaable  to  a  battery  designed  for 
oniec  or  experimental  work,  since  the  reactions  of  the  poles  can  tliusN' 
more  readily  studied.  It  is  desirahle,  moreover,  to  have  it  attached  t<>  a 
portable  jralvanic^  balterv. 

It  should  he  so  arranjred  as  to  ])ermit  of  opening  and  rlosure  of  the 
cirruil,  as  well  as  the  rerrrftaf  of'  fhe  current. 

The  UiiKcu'iroRKs. — These  are  llexihle  wires  wliich  an»  necessary  to 
conduct  the  electric  current  from  the  battery  when  in  action  to  tin* 
patient.  Insulated  cojipcr  wire  forms  the  iH'st  rheophore.  as  it  i***'" 
admirable  conductor.  Tinsel  threads  insulated  with  cotton  wrai)i>in^ar*' 
more  j^enerally  used,  because  they  do  not  kink  and  are  more  floxil'l*" 
(althoutrli  they  are  not  such  <rood  conductors).  They  are  conni'Ct^Ki  »t 
one  end  to  the  **  hitJiihifj-posfs  ''  of  the  battery,  and  at  the  other  to  tin* 
electrode.  They  should  yary  l)etween  four  and  six  feet  in  lenfrtli.  ^ 
have  some  that  are  ten  leet  in  length,  which  I  employ  when  1  examine* 
the  naked  l)ody  of  a  i)atient  lyin<r  upon  a  sofa  or  bed. 

The  Electrode. — In  order  to  apply  a  current  of  electricity  generate*! 
in  a  battery  to  the  human  body,  various  forms  of  elect rmles  are  employe*! 
as  termini  to  the  rheophores.  It  is  best  to  have  a  imir  of  handles  to 
which  different  forms  of  tips  may  l)e  screwed,  according  to  the  require* 
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nents  of  each  cast*.  Tlie  tijis  mu\  l>e  niiule  ul"  |>liiin  Tinlal,  or  of  earhon 
or  iTietsil  covered  with  s(>on^e,  clitimtHs-skin^  or  cjiiiton-ilauiic^l.  Tlu* 
cantf>ti-rtfinnel  covering  is  l\w  clieiipi'st  jiiul  cleanest,  aii<l  may  ^n"  ri'newed 
at  plejisiire.  Eju-Ii  pntieat  cum  Ihus  have  a  clean  covering  fur  the  elec- 
troiU-  at  every  ii[i(>licntion.  Flat  electrodes  of  large  size  nw  usefnl, 
csjiecinlly  when  ii  neutral  point  for  the  current  is  ih^i^ireih  Sinrill  tips 
f  (motor-point  electrodes)  are  generally  employed  to  direct  the  riirrent  to 
some  special  muscle  or  gronji  of  muscles. 


-Xii^iSJ 


\ 


y 


FiQ.  Ifl*.— Vamiouh  FoKiwior  KLucTHornts  (Natijkal  Siiti*).  AUArrEPTo  a  StfiBw  Ha?«u(.Sj 
HOT  »>tnw»ir  IN  TMH  tUT  (Alter  ErH. )  <«,  iKc  ^*fine*'  dcctrofic^  or  snijinesf  si/c  ;  fir  the 
so-called  "&!Tiair*  deamt^e.  r,  c he  "en cUJum"  electrode.  All  electrodcsureco venrd  with 
«)>4>rige   (a»  in  *t  and  /)  or  Aannci  or  chamolAskln  (as  in  r) 

The  wire  bnmh  is  employed  cliiefly  in  cases  where  anapsthesia  exists, 
[It  is  the  only  electrode  that  iti  nsed  dry. 

Most  mannfactnrers  advertise  a  case  of  electrodes  desiimed  especi- 
ally for  the  apjilication  of  electricity  to  diflerent  orjians^.  Selectiuns  may 
be  made  from  tlicsc  nn  desired,  I  have  jwrt^onally  devised  several  modi- 
fications of  elcetrodes. 
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A  practical  point  may  he  mentioned  here,  viz,*  that  the  negatiTC 
eloetroiie  (caihcKle)  is  the  most  painful  to  the  patient,  and  produceji  the 
grenteHt  L'hemit*ul  nction.  It  in  a  wi'U-recognized  iViet  thai  a  IjuUet  doc« 
the  moKt  dmaiige  at  itti  |>oint  of  escaiK?  from  any  den^e  bubstance  wliicb 
it  has  penetrated.     In  tlie  snnu*  way  an  electric  current  produces  the 


V.igin^l 


Intemiptiitg  Handle. 


totrii.ijieriiie. 


Ff6.  140.— Vakioits  Fokms  ttr  fyi'cciAt  £t.iimicioB. 

most  profound  eflects  at  its  point  of  escafic  Irom  the  body,  t>,,  tftf 
negative  pole.  It  is  not  uneonimon  to  see  a  red<leninj^  of  the  »kliJ,  mi'J 
even  vesication,  produced  hy  a  strong  current  at  tlie  negative  eiwtnxK 
if  kept  too  lon^  in  contact  with  it.  The  cathode  is  the  **  stinmlaiin?" 
or  ''  irritating'^  |>olc  (if  wneli  an  expression  is  admiAmble)  of  a  galviuiic 
battery,     Thtj  anotle  is,  by  contrast,  the  **  sedative  "  pole« 
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For  the  trfatmt'nt  of  special  forui^i  of  disea^se  by  eleetrioity.di tit* runt 
Bs  of  eleetrodes  liavt*  h<*en  clesiLTJu'd  l>y  vnrious  iieuroIu;/ist8,     A   de- 

of  riiy  own,  whiuli  BiiiijilifieK  t-UntroHliriiruusis  ami  enables  a  lat'diral 
server  to  watch  aiul  coinimn*  the  ellt'cts  of  electrical  currents  of  deti- 
;e  strengths  uijoii  muscle-  and  nerve-reactioii«  of  oiiposed  limbs  Himid- 
leonHly,  has  been  deseril)ed  in  Section  11.  By  means  of  this  device, 
I  physician  may  sit  at  a  key-lioanl  and  excite  different  sets  of  mnselen 
;»arately  or  simnltaneoiisJy  (without  looving  from  his  chair)  by 
aching  certain  keys,  as  if  playing  the  piano  or  working  a  typc-writer. 
lave  found  it,  moreovet',  of  great  assistance  iti  ilemrmstrating  before 
ge  audiences*  the  action  of  nerves  and  mus^eles  u|jun  a  living  i=^ubject. 

Space  will  not  allow  of  a  detailed  description  of  the  electrodes  shown, 
>st  of  them  lieing  simjile  devii-es,  whicli  really  re*jnire  but  a  limited 
perience  to  use  tijcni  in  a  pro|Mfr  way. 

When  you  purchase  a  battery,  two  sponge-covered  electrodes  will 
Oliably  be  sent  with  the  instnimcriL  It  is  advisable,  for  the  following 
fcfions,  to  remove  the  sponges:  (I)  Cases  have  been  rept»rted  where 
Krase  has  been  transmitted  by  sponge-c^overed  electrodes.  [2)  lu  case 
metal  electrodes  become  oxidized*  tliey  can  be  readdy  cleaned.  (3) 
hen  employed  uiron  a  patient's  iKHly^  absorbent  cutton^  wet  in  salt 
Iter,  can  be  placed  upon  the  clean  nietaU  and  a  piece  of  moistened 
ton-^annel  may  then  be  wrap|H*d  over  both  and  fastened  to  the  handle 
ih  a  rubber  band,  thus  insuring  ah^ofule  clenvlinetiii  and  jyer/ed  coisdNr- 

of  ike  fh'(iric  vurroiL 

Patients  of  delicate  seiisilMlities  rebel  against  the  use  of  sponges 
rich  for  months  or  even  years  hnve  been  employed  in  case  after  ease 
^niring  electricity.     Who  wnuld    pntmnizc  a  liarber-shop  where  oTic 

Eel  constituted  the  entire  uutlit  of  liiicu?  Is  it  right  to  ask  of 
ents  what  yon  would  yourself  condemn?  Furthermore,  how  can 
>ctn)des  covered  with  dirt  nnd  other  de])(isits  under  a  sponge  be  perfect 
nductors  of  electricity?  Absorbent  cotton  and  cjiuton-ihinhcl  are  far 
l^apcr  thaij  sjmiiges,  and  can  be  thrown  away  after  being  used, 

THE  CHOICE  OF  A  BATTEHY  AND  ELECTBICAL  AFPABATrS. 

In  selecting  a  battery  for  purely  medical  purposes,  the  chief  objects 
be  attained  are,  to  my  mind:  (I)  chenpnei^s/  (2)  eonintancy  of  the 
menta  and  their  acceitaihililtf  for  repairs^  cleaning^  etc.;  (H)  darahiliitj 
the  elt*ment8  ;  (4)  a  miffiricnt  viiinbrr  of  elements;  (5)  euite  of  reneival 
the  elemefUis;  (tJ)  ease  of  inlrodui'tion  of  any  namlter  of  ehmfnfs  into 
\  circuit;  and  (7)  an  ability  to  select  sach  as  miiy  be  required  from 
jf  j^arl  of  the  baftenj. 

For  the  general  practitioner  it  is  necessary,  as  a  rule,  that  a  gsilvanic 
faradaic  battery  shall  be  arranged  for  tranajHirialion  ;  hence  the  cupg 
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wliieh  boUl  the  fluid  shouUl  have  a  rnbWr  cover,  or  somii  other  device 
whif'h  will  preelinle  the  possibility  ofwpiUittg  the  fluiiL  Ajzftin,sK)int*of 
the  bjitteries  mannfaeturefl  are  liable  to  beeouje  rapidly  oxidized  bv  the 
fiimet*  of  the  battery-fluid.  Thin  tends  to  destroy  their  durtthiblv,  and 
to  cause  dillieidty  iu  keeping  them  in  good  working-onier*     Finallyjtb 


Frc.  101 


-  I  Mf  Picv^if  r A 


i  4*t/hiy^'  i  wrt^/r/  \       T 


C"  • 

far 

Gurrciit;     L,i 
3-5  tind  4*t,  c , ' 


In    nome    of  my 

'  •■  ■«_--...  And  >\   nt«<H  ■  I   ! 

it   when   ijt>i  ir»  iue.  /. 

■iprcr,      /^,  ,ls.ip  .  iti...  /,• 


very  desirable  that  purtjihle  lialteries  shonid  Vk?  as  light  as  po8sihli?»»"° 
not  too  large  to  l»e  ham  lied  easily. 

The  attarhiHtvidi  upon  the  heij-hoiird  of  every  portable  tnilvnnir  l»^*' 
tery  shouJd  comprise  a  current-seleetur  and  a  coin mii tutor.  There  fcliuu^i 
be  at  least  four  rheophore^,  in  order  to  make  allowance  for  hreak^gt, 
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additional  connections,  etc.  Several  electrodes  of  different  sizes  and 
shapes  should  also  be  selected, — preferably  a  large,  a  medium,  and  a  small 
one, — a  wire  brush,  and  an  interrupting  electrode.  These  can  be  added 
to  as  circumstances  demand. 

For  office  purposes,  a  cabinet  battery  has  some  decided  advantages 
over  a  permanent  one  placed  in  an  adjoining  closet  or  cellar  and  con- 
nected, by  means  of  wires,  with  a  key-board  in  the  consulting-room.  A 
cabinet  battery  can  be  easily  wheeled  about,  and  is  readily  rejjaired. 
The  cabinet  should  be  so  arranged  as  to  allow  the  back  and  front  of  the 
compartment  for  the  cells  to  be  removed,  in  case  the  batter}^  needs 
repairs  or  a  renewal  of  the  fluid.  The  connections  of  the  battery  with 
the  key -board  should  also  be  made  as  easy  of  access  as  possible ;  this 
decreases  the  expense  of  alterations  or  repairs  when  such  becomes 
necessary.  They  should  be  protected,  moreover,  as  far  as  possible, 
against  oxidation  and  dirt. 

The  cabinet  battery  which  I  use  in  m^-  own  office  was  made,  under 
my  special  direction,  by  Waite  &  Bartlett,  of  New  York  City,  and  is  as 
nearly  perfect  as  one  could  desire.  It  contains  forty  cells  of  the  Le- 
claiwfie  pattern,  which  are  equivalent  to  sixty  of  the  gravity  cell.  The 
connections  and  the  cells  can  be  exposed  and  easily  reached  by  removing 
the  front  and  back  of  the  case.  The  cut  on  the  following  page  represents 
its  special  features  better  than  a  long  description.  Considerable  expense 
in  constructing  such  a  battery  may  be  saved  in  the  case,  and  by  dis- 
pensing with  some  of  the  accessory  apparatus  shown. 

The  perfected  office  cabinet  battery  (Fig.  1G2)  was  made  after 
my  own  designs.  It  consists  of  a  handsome  cabinet,  arranged  for 
storing  the  cells  in  the  under  part  as  shown.  The  upper  part  consists 
of  a  shallow  closet  suitable  for  affixing  the  upright  switch-board  as 
shown.  The  closet  contains  forty  cells  of  the  kind  generally  known  as 
the  "  Gonda-Leclanch^,"  for  use  as  the  galvanic  part  of  the  apparatus, 
and  four  extra  cells  to  be  used  in  running  the  faradaic  part  of  the 
apparatus.  The  switch-board  is  provided  with  a  universal  current-selector 
for  the  galvanic  part  of  the  apparatus,  by  means  of  which  any  cell  or 
series  of  cells  can  be  brought  into  the  circuit;  thus  doing  away  with  the 
necessity  of  usinir  cells  from  the  same  part  of  the  group,  in  order  that 
the  cells  can  be  worked  and  used  up  evenly.  It  is  also  provided  (1)  with 
an  attachment  for  interrupting  the  galvanic  current ;  (2)  a  wire  rheostat, 
for  interposing  resistance  into  the  circuit;  (3)  a  pole-changing  attach- 
ment ;  and  (4)  a  milliamp5re-meter  for  measuring  the  current-flow  during 
treatment.  By  means  of  a  milliamp^re-meter  and  the  wire  rheostat,  the 
resistance  afforded  by  the  patient  at  the  time  of  the  sitting  may  be  readily 
measured.  The  apparatus  also  has  a  complete  faradaic  attachment ;  this 
latter  being  provided  with  fast  and  slow  contact-breakers,  as  well  as  a 

41 
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Mitact-key  to  Ix?  woikiMl  l>v  pressure  of  tlie  fin^m*  at  tlii'  will  uf  the 
o[K'rator.  Tliift  liittor  altueliinunt  is  of  8j>eriiil  use  in  clectrtMliugnosis. 
TUe  ciibincit  is  mouuUnl  itn  nibl»er4ireil  cnstors  of  lur^e  diumt'ter.and  can 
roatlily  he  moved  on  fiui.slietl  aud  polished   tloors  without  oiarring  the 

tauK%     It  18  also  provided  with  a  lunje  drawer  and  eluHets  f<ir  the  elee- 
roiles*      Tbe  milliampere-ineter  attiiched    to  this  eabinet  is   si^pjiijitely 
nliown  hi  FiiJ,  153, 

1  believe  thi^  cabinet  to  be  the  most  eoiuplete  for  praetieal  work  in 
eleetro-diagnosis*  and  general  eleetrcKtherapeuties  that  Las  ever  been 
lered  to  the  profession.  [1  fini  jiavin;^  a  new  cabinet  so  arranged  for 
^y  own  use  as  to  contain  a  i^torauje  battery,  so  that  I  can  employ  Uic 
L'ctrie  binip  or  euntery  at  will.  This  is  charged  as  circumstances 
«f|nire.  It  can  Ijc  removed  fitim  the  cabinet  and  transpinLed  for 
icaminations  or  treatment  at  tlie  patient's  residence.] 

A  pERMAXENT  iiATrKKY  IS  Sip  me  what  cheajief  to  construct  and  takes 

less  room  in  the  olliee  than  a  cabinet,  because  no  case  is  reqnired ; 

jt»  in  my  opinion,  these  two  advant^iges  arc  not  sutRcient  to  render  it 

referable  to  the  oilier  for  olliee  or  experimental  work,     I  have  known 

Bveral  of  my  medical  friends  to  discard  ii  (after  a  thorough  trial)  for 

I  cabinet  battery.     If  a  iiermanent  Ijattery  is  deemed  preferable  by  any 

you  (for  reasons  of  y**tir  uwn)  nither  than  a  cabinet  battery,  be  sure 

Bd  place  yonr  cells  on   shelves  in  your  ollice  or  waitintx-rooni»  and  not 

a  cellar.     The  wires  will  init  be  s*»  liable  to  corrode  from  dampness^ 

Eld  tlie  cells  will  be  eonstanth*  nnrlcr  your  eye»  so  that  you  can  see  when 

ley  require  attention. 

The  grarili/  vrll  makes  a  very  serviceable  and  dnralib*   pennaneiit 
ftitery  fur  ofllee  work.     It  lias  one  advantage  over  some  other  cells,  viz., 
jat  it  has  preat  constanc-y  of  action  and  that  its  activity  can  lie  renewed 
by  the  addition   of  crystals-  of  sul[>haie   of  cop[)er  to  ilie    lluid   when 
Bceftsary  without  distiirbin*;  tlie  cells.     For  this  reason  the  sulphate- 
f-eopper  celL  iu  some  one  of  its  various  forms,  is  employed  exclusivel}^ 
telegraphic  lines.     Tjnfortnnately,  it  tends  to  *'  salt  ^'  excessively,  and 
lie  jars  and  elements  become  incrusted  unless  the3'are  carefully  watched 
liul  taken  care  of.     Again,  it  cannot  he  transported  about  the  room  to 
suit  the  convenience  of  the  patient  or  the  physician  during  his  examina- 
ion  so  well  as  some  other  cells  adajited  for  a  cabinet  battery.     It  is  also 
liilicult  in  many  cases  to  repair  the  wire  connections  of  a  fixed  battery 
tinning,  us  iliey  often  do,  through   partitions  and   plastered  walls  to 
rjich  the  kev-board)  when  they  become  inelllcieiit  fnun  any  cnuse.     I 
ersonally  prefer  tlie  Leehincbe  cell  to  any  other  yet  deviseil  for  a  cabinet 
ittery. 

The  engraving  on   page   G44    represents  the    perfected    cabinet    so 
rranged  as  tu  be  detached  fruni  the  cells  and  screwed  to  the  wall.     The 
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CO  verecl  with  aeeiiiuulatt^fl  flirt  as  tt»  rone  I*  r  the  passage  of  tbe  currenfl 
hiiiK»SHil>te,  C>fcasiutially  tlu'  riu  liuf»s  iiiuy  he  <li.sci»unceU'il  and  b»kc<l  inj 
an  oven  to  render  a  Greiiet  cell  more  active.  Soaking  the  elements  (ml 
tiiiu)  in  hot  water  whieli  does  iiot  reiioh  Uie  connections  wlU  genenllyj 
snflice  to  eleauj^e  them, 

4.  If  the  ct'll  has  become  jjula ri zed  yvhen  in  action  (by  bubbles  of 
hydrogen  which  aecnmnlate  upon  the  carbon  and  of  oxygen  wpon  the  line 
element),  lillintj^  the  zinc  out  of  tbe  fluid  and  replacing  it  iiuuie<llately  j 
will  ^uLliee  to  overcome  tliin  trouble,  whenever  the  cells  are  of  the  Gfe»*t| 
pattern.  These  buhlileH  of  hydrogen  aiul  oxygen  set  up  a  euunteM 
current  in  the  celU  whieh  will  weaken  and  may  even  neutralize  tlie-l 
original  current. 

5.  Kxatiiiuft  (fa*  interrupter^  the  btdtonti  of  the  currejU'Seleetor.mi^ 
the  commnlnUxr  for  rust  or  dirt»  and  clean  each  thoroughly  when  tin 
trouble  appears  not  to  be  due  to  the  elements  or  their  immediate  rofl^  I 
ncetions, 

r».  If  a  drip-cup  is/urniHhed  with  a  faradaic  or  galvanic  battery  J*] 
careful  to  place  the  zinc  element  in  it  witen  the  battery  is  not  in  use, 

".  In  p<irtJihle  galvanic  Imtteries,  be  sure  to  plaef  the  ryttttrr-twyrfii 
fitaphrafpu  avrr  the  eelU  ItetVire  cb)sing  the  casi»  and  to  escrow  it  *lu*iij 
tiglitly.  Thi»  prevents  tlie  finiicH  rising  and  oxidizing  the  coniiectimui| 
of  tlie  elements  when  not  in  use, 

b.  Be  sure  tliat  the  rhevphoreH  are  perfect  lieforc  they  are  im^l  UJK>* 
a  patient.     The  wire  used  in  their  manutactnre  is  lialile  to  liccornc  Urokeo] 
or  oxidized  by  use.    This  is  cHpeeially  true  of  tbe  Ilexible,  cotton-coven-d 
cords  generallv   furnished  with  batteries.     The  electrodes  may  lie  tested  J 
by  employing  a  galvamnneterjf  an  imperfection  is  suspected  and  caiiuftj 
he  found, 

IL  The  «*?r^«  that  run  rr<*m  the  cells  to  the  buttons  of  the  eurri'Dt- ] 
selector  ur  tbe  commutator  may  l>e  seen  on  the  bottom  side  of  the  kn- 
board  of  a  batter3\     They  can   be  examined   for  im[H?rfections  when  tli«* 
otlier  parts  of!  the  apparatus  appear  to  be  perfect, 

10.  Do  not  short-eijxiJii  a  tmttenj.     By  this  we  mean,  do  not  allow  a 
battery  to  run  down,  or,  more  tcebtdcally,  '*•  poljirize/'  by  tlie  pole«  lM*ii>g  J 
brouglit  into  contact  without  an  interposed  Imdy  (such  as  animal  liastw]  | 
for  any  length  of  time.     For  examjUe,  galvanic  cells  which  have  ft  \o^ 
internal  renistance  (as  a  Grenct  cell)  becrune  polarized  in  a  few  hoor^ 
wVien  the  poles  are  connected  by  a  short  wire  which  a0brds  little  if  WJ  i 
resistance  to  the  current. 

IL  Keep  if  our  electrodes  cleaih  As  I  have  stated  before,  it  iswvllj 
to  cover  them  with  fresh  canton-tlanQel  for  every  patient.  This  i«  iD  j 
act  of  precaution  whieb  will  im|ire^8  people  with  your  regartl  farUieif  i 
feelings  and  fur  their  safety  fruui  e<jiitact  with  iiifeelious  matter.    SpongtfJ 
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^^e  too  expensive  to  br  rent'wed  so  oHeiK     A  liHorbfiit  cotton  iu:iy  olluii 
placed  between  tlie   i']ectrtnk*  a  ml  its  cover!  ii*^  witli  lulv  untiige. 

STATIC   ELECTRICITY.* 
An  exposition  uC  the  (Htteivnt  forms  of  •jfenerators  whieh  may  be 
i      employed,  and  the  various  met  buds  of  applieution  of  thin  therapeutic 
Bi^g*^"*'t  together  with  hints  respecting  the  care  and  mauasreinent  of  induc- 
tion nuichines  and  tlie  selectii^u  of  ii[iparatu^,  sconin  to  be  adviHal^le  hi  a 
work  of  tliis  cliaracter,    Mont  workw  on  medical  electricity  are  wingnlarly 
^^^detieient  in  this  tieid. 

^  We  owe  to  tlie  ingenuity  of  Otto  V,  Guericke,  the  inventor  of  the 

air-pump,  the  tirst  electrical  macliine  where  ['rirlion  wan  emph>y<  <1  as  the 


Fic  164. — IIawkshkr's  OtttCfiNAL  Elhctmical  Maciiish.  {From  Lctnts  </<■  /*hjr*/^i*r  ol  the 
Abb6  Noller,  publ(«hed  in  1767  )  The  jjlobc  i.i  of  gb«,  and  posicive  dcctrtciiy  1%  c«)lccicd 
upcMi  a  coAiluctgr  suspended  by  silken  cords  from  (he  ceiling. 

excitinfr  asrent.  It  consisted  of  a  hall  of  sulpiiur  which  was  turned  upon 
its  axif*  by  hund-|>ower.  An  assistant  g^raaped  the  bnJl  with  liis  hands, 
and,  by  so  doinif,  served  as  a  corulnctor  for  the  esca|H5  of  the  positive 
electricity  to  the  earth.  Thin  primitive  aHair  )ia\v  fcelilc  sparks,  which 
could  only  be  seen  in  total  darkness, 

Illawksbee  substituted  later  a  iz^lobe  of  Ldass  for  the  hall  of  snli>liun 
Be  obtainetl  more  satisfactory  sjiarks  with  the  positive  electricity  thus 
jjeneratt»(l. 
I  Later  still  ijlass  tubes  were  nst*d.  with  hand  rubbintr;  »^nd  they 
ientirely  superseded  the  globe  as  trenerators  initil  the  middle  of  the 
eighteenth  cent nry. 

*  A  portion  of  thie  disicupelon  of  t>tuMc  i'trctrfriiy  nritrinally  ap|>eaml  a8 jl  t*ontHbuttoa 
Th«  Phyxuutu  ttud  Sui-ff(t»i,  Anil  Arfmr,  Mii-litirjui.  1H8IL 
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In   n67,  Hawksbec^'s  original  luiit-bine  was  revived  in  a  modil 
form  by  Professor  Bozl^  of  Wittcmberg;    and   for  i\  time  it  fttme  III 
general  use.     The  oiiL  of  this   maclinuf  (Fig.    ICU)   is  Uken  fn^m  tJif 
Lecotw  de  Fkyssiqtte  of  Abb^  NoUet. 

Tbe  collector  was  hung  from  the  ceiling  by  silken  cords;   and  tk 
faand:^  of  an  asi^istant  were  used  as  rubbers  upon  the  globe  of  ghk^s. 

In    n(58,    Ramsden,    of    London,   invented    the    so-called   '^pUw 
machine,"     The  glass  plate  was  supported  by  wooden  uprights,  and  ibt 


*^c 


<^:^ 


p,c  IW  — R  amsdbn'*  Elictkical  Machtkk.  (Invented  In  i7«t )  1^  has »e<tor-^pod jptae* 
of  tfilcd  silk  to  prevent  a  lou  of  dedriciiy  from  i  h«  ^Ijum  pUlc  wWIe  puiing  fnam  ciafaioo  (• 
cuihion, 

friction  was  made   by  mennH  of  two  cushion -rubbers.      The  coll^^ 
were  of  metal ;    and  two  C(>nd»,^  of  metnl  wore  employed  to  dr*w  off  tM 
electricity  from  the   glass   plnte.     The  cushions   were  **grounr1ecl 
means  of  metal  supports,  so  that  the  negative  electricity  which  aecuojo 
lated  upon  them  could  escape  to  the  efirtli.     In  1T76»  Von  Marum  m<*^^ 
fled  llumsden^s  apparatus  so  an  to  obviate  this  loss, 

Naime  next  modified  the  machine  of  Ramsden  by  substitnting  »  ! 
cylinder  of  glass  for  a  single  glass  plate,  and  by  adding  an  attachin**nt  1 
for  collecting  the  negative  electricitv  by  means  of  an  insulated  eundttet4JC] 


STATIC    ELECTRICITY. 

|ilaced  In  communication  with  the  rylilwiH.     TUm  was  the  first  machine 

that  eatisfactini)}  turniJ^bed  both  positive  und  lU'^ative  static  electricity. 

Probably  tlie  first  electrical  apparatus  whicli   cau  properly  be  said 

to  have  been  a  true  '*  induction  tnavhine  ^'  was  described  as  early  a«  1788, 

by  W.  Nicholson,  I H^ fore  the  Royal  Society  of  LoikIou.     He  called  it  the 

'*  elect rtv  double f\*'     It  was  built  somewhut  upon  the  plan  of  the  machine 

^hlow  known  as  the  Toepler  model.     It  had   three  disks,  attached  to  u 

^Mammon  hul>.     These  touched  upon  pins  of  metal  at  two  points  during 

^Peaeh  revolution,  and  (jasscd  between  two  pairs  of  insulated  metal  plates 

without  touching  them.     They  deposited  their  electricity  upon  a  metal 

ball,  which  they  also  passed  dtjring  each  revoUition.      This  ingenious 


fiG.  1«a— Naiumn's  KLBCiitjCAt    MAcMiKft— IHc    cj'linder  of  Kh**  rev*tlv<*  iieiu'ecfl   i»o 
sc^<arately  iimiUictl  cutiiluctors,  one  attached  »<■  ihc  rubbcf  and  iH«  oihcr  \o  a  mcul  cunib. 

little  instrument  could  to-day  Ik;  made  i|nite  elfeetive  l>y  sl'vizht  modifiea* 
tions.  For  some  um^xphunable  reason,  it  was  apparently  thouj^dit  to  }h^ 
of  little  value,  and  even  its  existence  is  ncjt  mentioned  by  any  standard 
author  on  electrical  subjects  with  which  I  am  familiar.  A  ent  of  the 
machine  wns  pnblisherK  however,  tojrethcr  with  the  inventor'n  description 
of  the  machine  Jn  an  old  work  entitled  the '^  New  Royal  Enryelope<lia 
of  Arts  and  Sciences,"     (See  Fi^rs.  16T  and  168.) 

Lane  and  Aflams  both  perfected  frietional  machines  during  the 
eighteenth  cent nry  J n  connection  with  which  the  Leyden  j:ir  was  used 
for  medical  purposes.  Some  of  the  cures  reported  by  tln^se  cruile 
machines  are  fully  as  startling  as  those  now  obtained  by  improved 
upparatits. 
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111  1840,  Sir  W.  Aruistrong  devised  a  macUinc  by  wtiieh  tN  friction 

of  eooied  sttfiim  against  ihv 
sMl's  of  minute  orinces^ 
throiigli  whieh  it  escAjied 
under  a  higli  pressure,  lie- 
eamt  tlie  geiu^ralor  ol'  mtic 
elci'trteity.  The  iHiilei'  ^^ 
insula  tec!  by  s:Ums  leg*,  uml 
lKH»aiiu*  negatively  eleutriliwl, 
The  jets  of  steam  couvevr^l 
the  positive  electricity  wi'i 
deposited  it  U[Km  a  uwttl 
plate  studded  with  (xilot*, 
upon  whieli  the  jvU  were 
directed.  This  macbin*' 
p  r I  ^  V  eil  ve  r  \  [  ► "  w  e  j  fn  I .  hnl  ili^ 
Hcult  to  nuiiiu^ie,  ttud  totally 
unlit  for  general  use.  Il  m^  I 
a  deiireidng  noise,  and  ^t'^ 
rated  everything  near  it,  Oivi' 
of  these  inachines  jinve  a 
spark  of  twenty-two  incla*^^ 

To  Holtu,  of  Berlin,  we  | 
do  not  owe  the  diseovery  o^ 
the  tirst  induction-machine, »*  1 
many  suppose.   BU  apjwrato'  I 
was  not  ijerfectcd  until  \^^' 
Although  tljc  original  motlel  seems  erude  in  eonjparison  with  our  im'^ni  j 

instruments,  still  it  eannot  be  (1«"«*1 
that  it  eontniued  the  finnclple  wliU-t  1 
lVniu«M|   the  startin?4-point  of  all  ^^'*' I 
later   improvements;  and  nmny  ***[ 
the  meeliauieal  details  of  the  oris;i»^^^l 
inslrutnent  are  toihiy  irenei-ally  ti*'*'^' 
There  is  a  modified  fonwDf»»| 
iiiduetion  machine  which  is  now  «*»l*»| 
rpuLe  extensively  to  the  medie^U  pf* 
fission.     It  is  known  as  the  Twpl*^^ 
luaehiite,  or  the   Vosi*  mneliiiir.    1^ 
can  Ih*  made  with   one  or  more  ! 
F»a  168.-Th«  SAMS  Ma.  iiiMi,  Vieweu  voh  luc:  plaU's.     The  lixed  plates  »rt 

tnuu  Above.  br^cr  than  the  revolving  ones,  aa 

have  usually  u  eentnil  opening.     They  may,  however,  bi^  divided  or  | 


Fig.  167— Nichols*  » 


(The 


Jirii  jtiducrion  minhiMt;  invcnicil  )  Ke|troduced  from 
r he  original  cuts  made  in  the  ci^hicenilicenuiry.  The 
lii;i\tfii  poitiodit  dI  ilic  cuts  are  titadoof  gln&5. 
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(I  centrally.*  Tlifv  niv  furui^hrfl  with  paper  collectors  and  disks  of 
ttn-foiL  The  revolviuo;  [iliitt^s  liiive  nvetjil  iMitlous  attnclird  to  cm«  of  their 
jfiices.  These  buttons  inipiiit^e  u[joti 
pbetal  bnishesas  the  plate  is  revolveil. 
The  buttons  rest  on  Un-foil  cemented 
to  the  glass.  The  lixed  plates  are 
fjlaced  OS  close  as  possible  to  tlie  re- 
volving plates. 

It  is  elniined  that  this  machine 

til  work  in  all  weathers*  1  have  not 
und  this  to  be  strictly  fact;  al- 
though it  is  not  as  niiich  nifectecl  by 
dampness  as  an  ortliuiirv  plate 
roachine.t  This  machine  is  nsnally 
not  encased^ — a  delect  wliicl*  1  liave 
renie*lietl  with  satisfactory  resnlls. 
It  is  lighter  ami  less  expensive  than 
ihc  improved  patterns  of  the  Holtz 
uicmU'I  ;  but  it  if^  far  less  satislaetory 
bi  medicine,  been  use  it  generates  a 
«ich  smaller  quantity  of  electricity 
and  has  les!^  hiteiisity.  The  spnrk 
eliciteil  may  Im  a  moderately  long 
one  (when  compared  with  the  radius 
of  the  revolvbji^  phites) ;    but  it  is 

rather  n  thin  spark  at  best, — thus  confirming  the  view  expressed  by  me 
Bpeettng  the  quantity  genenitcd. 


FutCTio^Ai.  Elkcikic  iTvuy  Si  HAM,  (f>c. 
vised  l>y  W.  Aiimiroo]^)  'J  lie  Icgi  Uk-on 
which  the  bcfilet  rests  jire  of  elavt.  Tlie 
fiei;;itivc  ekciricity  gciieratcd  by  ihc  ma* 
chtnc  when  in  action  atcutnubtw  n\-**n 
the  holler,  an«(  i^-c  po^ttive  clectricHy  U 
collected  by  the  curiib  up^jii  which  thcatcani- 
jVisarc  dirceiL\l. 


k'lQ*  ITO^Onhof  THuDuoftsT  Mo()vi3  0¥  A  CvtiNiDKicAi,  &TATit:  MAtitiiHK. — Thc  Fubbcrs SfC 
ErcMitttJid,  Sind  ft  I  eydcn  }.\T  i*  ctmaccicd  with  the  t.tisitivcdcciritity  frtorct^  rn  the  receiver 

TuK  Pji)N€ii»LES  OP  Static  iNDirrTTos, — The  ap[tlication  of  the  prin- 
ciples of  static  iiKluction,  as  (b^m  oust  rated  in  the  machine  devised  by 

•  I  have  Uti^ly  hinl  fun*  un  tUvidetl^  which  works  »<]ii(lrj]>1y , 

t  Tbia  opinion  U  Bimportv*],  fnt>r<*ovtr,  by  the:  Tuit  that  eomo  nianufttcturers  of  these 
mseli  toes  give  lo  tht-ir  piirchaM^irs  ex^iiiiit  directioue  rtrg^K-t  tlnif  the  drying  of  the  platen. 
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Holtz,  is  ditljcnlt  to  fully  explain  without  ilevoting  more  tinw*  lo  lh« 
genernl  subjeet  of  t*k*ftrifal  iiicluctioti  Ihnn  is  deemed  wise.  It  may  tie 
roughly  8ummariz^*d,  however,  as  follows* ; — 

Any  body  when  electrified  has  the  power,  to  a  ^eater  c»r  \m 
extt^nt,  of  exerting:  (even  through  an  inten^ening  sul»stanee,  wliirli  in 
this  instance  consists  of  a  plate  of  ghi«s)  a  peculiar  efl'eet  npon  tk- 
electrical  state  of  another  body  closely  adjacent  to  it  in  position.  It 
tends  to  draw  from  tlie  opposed  body  that  variety  of  electricity  wliirli 
it  does  not  itself  |>ossess.     Now,  if  an  interveniug  substance  happens 


Fio.  171  — Thk  OmcmAi.  MonitL  of  Hoi.tx*3  Iwoifctioh  Macninx  witk  VorrnAt  Pt^T«& 

The  lamc  itiventur  a.l»o  perfected  a  m;tcriine  without  winrioifn  or  Armatures,  irt  whuh  r»o 
ho rJDotiial' plates  revolved  in  ojiposlte  direcfiom.   ThU  inachinc  is  *hown  iu  ^  luhM^qucot  cut- 

to  exist  between  the  two  bodies,  the  electricity  drawn  toward  it  by  SikJh 
tion  may  l^e  deposited  upon  the  corresponding  side  of  that  «ubiitJincie,J 
and   a  proportionate  amount  of  electricity  of  the  opposite  variciy 
abstracted  from   the   intervening  body.     Hence,  the   intervening  1k>*JJJ 
becomes  either  positively  or  negatively  electrified  on  one  side,  a*  tbi 
case  ma^^  be. 

In  the  induction  machine,  the  intervening  substance  happens  tu  li^ 
the  revolving  glass  plate ;  and  the  opposed  bodies  are  the  two  ^[^ 
collectors  nnd  the  two  metal  combs  of  the  niachiue,  which  are  separ 
by  the  revolving  plate  of  glass. 
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In  all  indut'tiofi  mneUineH,  tlie  rhari^e  is  practically  constant  when 
ice  establiHhed^  providid  the  iiiecluinisni   be  perfect  nnd  the  plates  kept 
khsolutc^ly  dry.     Under  such  conditioiis,  it  ou^ht  never  to  fail  to  prodnce 
full  ertects  when  the  wheels  are  set  in   revolution.     This  is  a  great 
lesideratum  in  medicine. 

In  the  oriti:tnal  HoUz  iiKicicl  only  one  stationary  and  one  revolving 
iatc  were  used.  Both  were  circular  in  shape.  The  stationary  pJate  had 
pennies  or  **  windows '' cut  in  it.  Paper  coUectorH  were  glued  to  the 
ationary  plate,  so  niatle  as  to  project  from  it  and  to  come  in  close  con- 
Bict  with  and  to  face  the  opetiings  in  the  stationary  glass  phite.  1'he 
evolving  phite  was  insulat€*d  hy  le^jjs  of  trinss,  while  the  stationary  plate 
ras  not.  Metal  comlm  were  used  as  terminal  attachments  to  the  inner  end 
of  the  two  poles  of  the  machine. 
Tiiey  faced  the  revolving  plate 
and  almost  touched  it. 

Von  wnil    find  all   of  these 
aeclianical    fejitnres   i>'"*^*^t'^"^^Lv 
[^reserved      in      the      improved 
' models  of  t<j-djiy.    The  revolving 
^and  stationary  ]jlates  have  been 
jjiicreased  in  number,  simply  to 
u^nunit    the   qiitintity  of  elec- 
tric ity     «ieneruted.       The     sta- 
jonary     plates    are    no    lon^rer 
pi  re  u  la  r;  they  are  made  in  two 
[)reces,  to  allow  of  ■'  windfiws/' 
Two  paper  collectors  are  i^lncd 
c.icli  stationary  plate.     These 
kerminnte  in  points,  which  pro- 
L't  into  the  '*  windows  '*  made 
\y   dividinf;^    the    plates.      The 
poles  of  the  machine  have  na^tal  coml>s  on  one  end  and  a  brass  ball  at  the 
other,      Kxtra  coml>s  have  been  ailded  to  draw  «df  residual  electricity, 

(which  accumulates  in  excess;  but  these  are  *' grounded." 
I  Ftirtlierrnore,  the  machine  has  been  encased,  simply  to  protect  it 
from  atmospheric  changes.  Cat-skin  rubbers  have  been  add  eel.  They 
are  of  nse  only  as  a  means  of  exciting  the  [dates  when,  from  any  cause, 
tnduuticni  shall  have  ceased.  We  call  them  the  ^H^hargers "  of  the 
oaehine. 

There  have  been  juaiiy  mechanical  modifications  made  from  time  to 
pime  of  the  original  model,  w  hich  have  not  l>cen  here  specified  by  me ; 
'"but  as  they  do  not  in  any  way  atfect  the  principle  of  electrical  induction, 
they  are  not  of  importance  in  tliis  c*inneetii>n» 


/ 


Fig    172— Tmb  Station abv  Puatw  op  tub  Okici- 

XAL  HoLTI,  SMriWI^iC  ITS  AmMATITMSS  AKI> 
WlKIlbWS,  WITH  TMK  P|tO|KCTlOll»  irl'OK  TNB 
Am  HAT  1114  B». 
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Ill  I  111'  tiri;:cinfil  IIollz  iojk  hiiKs  n  <.'liarge  was  primarily  eir«5twl  hv 
rubluijg  II  piece  ol'  ebonite  briskly  with  cat-skiT»  until  it  beciimf  liiL^lily 
char^etj  vvitJi  netji:ulive  ele(*tr icily,  :lihI  tlieii  apjilyin*^  it  eloscly  to  om- uf 
tbe  |>ap€*r  euUectors  im  the  stiitionjiry  jilate  of  the  raacliine.  By  the 
**  law  uf  inchietion  '"  the  comb  ujipose^l  to  ihii*  pnper  colk»tttor  t>ocoracs 
eleetrically  excited  immediately.  It  at  tiiiee  deposits  poi^ttive  electrintif 
on  the  side  of  the  revolving  phite  nearest  to  the  comb,  and  takes  wr^a- 
live  ekctrMty  away  from  the  revoiviijir  plate.  Thus  the  revoh  iiij»  |>iiie 
becomes  positively  electrified  to  a  very  tiijTh  tlegree  at  this  jioint. 


i^W*^i 


if^ 


Fig.  173.^Holti*s  Static  I»«ducti 

have  neither  wfn/lnws.  i>or  znw 


Now,  when  the  wheel  is  mafle  to  revolve  to  that  point  whore  it  inf 
the  other  pajier  eulleetor  iijjon  the  stationary  phite,  induction  ag»i« 
takes  place.  Negative  electricity  ia  deposited  (1)  by  the  collector 
the  opposite  side  of  the  rcvolviii*:  plate  (the  side  nearest  to  the  |»ap 
collector),  and  (2j  liy  the  metal  comb:  at  the  same  time  poi^i live  eltt 
tricity  is  taken  frf>m  the  adjacent  side  of  the  revolvinji  phite  by  lb 
colleetor,  and  alsn  by  the  metal  comb,  from  the  opposite  sitle  of  th 
revolving  plate.  Tliis  intereliange  of  electricities  elmrges  the  **  |M>siti^ 
fKile  ■'  of  the  machine. 

The  revolving  plate  (now  excessively  charged  with   n^^a^iiv  eie 
trieily)  goes  on  to  the  next  paper  collector.     Here  a  similar  exchang 
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:>f  eWtrical  cojiditfons  oceiirs.  Tlie  negative  electricity  is  litkeri  from 
llbe  revolviTit:  plate  by  both  tlie  pn)wr  collector  and  tbe  ineUiI  comb,  aud 
[positive  electricity  is  given  to  the  plate  in  exchange  from  both  of  tliese 
Ifiources.     Hence  tbe  ''  negative  pole ''  becomes  highly  charged, 

A»  long  as  the  revolving  wheels  are  kept  in  revolution,  this  inter- 
change of  electricities  continues  at  each  of  the  polcB;  hence,  the  accnmii- 
latioD  at  each  pole  soon  becomes  suillciently  great  to  iillow  of  an  escape 
from  pole  to  po!e  in  tlu*  form  of  a  spark,  or  into  tlie  atmosphere  as  a 
**  liimiiions  brush  ''  easily  seen  in  the  dark, 

I  STATIC   ELECTRICITY   AS   CUMPAllED   WITH   GALVANISM. 

It   has    been   com|)nied    that    the    elect ro-motive  force  of  a  Hiiltz 
induction  raachfne  is  5^,000  times  as  great  as  that  of  a  Daniell  cell  (or 
62,000  volts).     It  is  not  attected  by  the  velocity  of  rotation. 
The  quaniitij  generated  is  propt>rtioiiate  to  the  vebicity  of  rotation 
and    tlic   numljer  of  wheels   employed.*     It   is   modified   ?ilso   by   the 
^nioislure  [iresent  in  the  atmosphere. 

^P  Tlie  internal   resistance  of  the   machine   diminishes    rajiidly  with 

incrcai^ed    velocity  of  rotation.     It   is   not   iiilluent'ed    by   Mtmosplierie 

I  conditions. 
STATIC  ELECTBICITY  IN  MEDICINE. 
The  revival  of  static  electricity  (or  fraukliuism)  as  a  therapeutical 
agent  from  the  oblivion  into  which,  for  nearly  half  a  century,  it  had 
unaccountably  sunk,  has  been  occasioned  by  several  factors.  Among 
these  factors  the  following  may  be  proniiuently  mentioned: — 
(1)  The  awakening  of  the  profession  at  large  to  the  fact  that 
electrical  currents  of  different  kinflg  have  diatinct  therapeutical  act ionn. 
These  are  not  to  be  attributed  to  or  confounded  with  the  «tren«th 
of  the  current  employed,  or  its  metliods  of  aijplication.  The  etfects  of 
faradization^  galvanization,  nud  franklinizatiou  upon  :utiuud  structures 
d lifer  widely  in  many  res[ierts.  The  time  has  mme  wbeu  un  intclligcut 
physician  cannot  justly  condemn  rdl  lV»rms  of  electrical  treatTiient  of  any 
individual  case,  because  he  has  failed  to  obtidn  satisfactory  results  with 
one  of  the  above-mentioned  currents  alone  ;  ever*  if  lie  has  employed 
that   particular  IVirm  of  etirrent    with    tlie    highest    possible    skill    and 

I  Judgment, 
This  is  an  error  into  which  many  are  unwittingly  led.    I  could  report 
^if  space  wouhl  permit  me  to  do  so)  the  details  of  several  cases  where  a 
failure  to  emphry  the  proper  current  proved  most  disastrous  to  |»ftiienls. 
^_One  instance  of  this  character  (which  was  happily  aborted)  impressed 
^hnc  so  Ibrcibly  at  the  time  that  it  is  possibly  worth  narrating: — 

♦  On  this  account  I  have  lately  incrciiM-d  the  size  of  tbe  driving-wheel,  so  aa  Uj  insure 
rapid  revolution  of  ilje  plutee  of  the  aiuchlin*. 
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A  patient,  who  had  accidentally  severe^l  the  wusetilotipinil  nerve  by 
a  pistol -bullet,  was  sent  to  me  »<»me  years  since  for  diaguotiitt,  aini  lo 
conlirui  or  reject  nii  opinion  wliic^ij  had  been  ex|>reKj!»ed  hy  a  [ibv?>icum 
of  prominence^  namely,  tliat  the  only  hope  of  cure  lay  in  a  iiurgieal  oper* 
ntion  for  the  uniting  of  the  severed  eniU  of  the  nerve  by  ©utiires.  This 
t»piuiou,  i\H  1  found,  waa  Imned  u|)Oii  the  fact  that  the  faradaic  vurnnt 
hud  raiknl  to  produce  au>-  nioveiuent  in  tlie  paralyzed  musKiles^  ami  timt 
several  mouths  had  alrcaily  elapsed  since  the  accident,  during  which 
lime  the  hand  was  steadily  Itecoming  more  ant  I  more  deformed  hy  t't>u* 
tracture  oftht*  flexor  muscles  of  tlu*  haud  and  forearm. 

My  examination  of  the  patient  sh(»wcd,  howf^-ver,  that  a  *jalv^tm€ 
current  produced  violent  contractions  of  the  paralysed  muaoUfft  wlu^ 
panxed  throitijh  the  injuretf  neriTe  (ora-  pole  being  placed  ujion  the  ftcr* 
nuni  as  u  neutral  [roiut,  and  the  otlier  upon  the  nmscuhj-spuid  iierv**;; 
and  the  galvanic  reiictious  of  tlie  nerve  and  its  muscles  fnrthermtin!  iD»li- 
cattnl  marked  '*  dc^rcjieration  '*  as  haviuii  <leve4opi*d  in  the  ncrvw  i*low 
the  point  wliurc*  it  luul  been  divided.  Thus»  the  (question  of  the  aihi»»* 
l»ility  of  an  operation  was  decided  positivdy  in  the  negative.  Thi^turvf 
hnVl  nl ready  united, 

in  about  eight  months  the  injured  nerve  was  completely  restore  by 
the  use  of  the  *'  static  spark/'  the  contmcture  had  disappenre^l,  rwI 
to-day  the  patient  can  see  no  dilTerence  in  the  usefulness  of  his  hafl«K 

(2)  The  itnproi:r.meiilH  trhich  hnrt^  Ih'en  made  in  marftim^H  Jf>r  ^^tf 
Itineration  af  ulntir  eurrenls  i'or  meclicfd  purposes  have  had  muchto^lu 
with  the  revival  of  this  method  of  treatment. 

Some  of  the  cases  reported  in  the  earlier  encyclo|K*dlas  and  ««»*> 
i|Uated  works  on  electricity  are  fully  as  startlint;  as  those  now  enctsitJ' 
tered  when  treated  with  the  improved  machines;  but,  on  the  c*^"*^ 
liand,  numy  failures  to  obtain  good  results  must  of  neccssily  t>«^^ 
occurred  in  uldeii  times  from  thtr  imperfect  np[«irnlUH  depicte^l  in  tbt' 
KciL^iitilic  works  referred  to.  Later,  J  will  discuss  the  various  ini['roVT- 
nients  which  htixr  Iktu  uuide  from  time  to  time  since  Holtx  first  ilrvij**?*! 
the  firesent  uiodcl  ot  an  imluctiun  machine  (1H<)5), 

(3)  hiiproeed  methtHia  uf  admiiustraJwn  of  static  curreat*  !*•*** 
ftfkled  materially  to  the  elfecti%"encs8  of  this  agent  as  a  cun?  of  di§«i>t' 
Some  of  these  methods  were  unknown  in  earlier  times  (na  fg^r  »»  ^"^ 
research  goes  to  show). 

(4)  It  is  now  known  that  a  con»iderablti  tpiantUt/^  as  well  as  len*^^ 
of  siHirk^  is  essential  to  the  successful  use  of  a  static  machine  in  m*^** 
cine.  Many  of  the  static  machines  sold  to-day  are  pnictically  wortlil*'''*' 
save  as  a  toy,  l>ecause  they  do  not  produce  a  sntllcicnt  quantity  c»f  <*^«^ 
tricity.  The  requisites  of  a  static  machine  for  medical  purposes  will  N 
touched  upon  later. 
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(5)  Ex|H:!rimeTitation  with  this  agent  si^ems  to   have  oontiriued  the 
lews  or  its  eiitliiisiustio  advocates  of  tlit'  jiivserit  clay,  and  to  suf)iioi't  the 
ccuracy  of  mmiy  ol"  the  observations  repoiLed   in  old  scientific  works, 
ineretlulity  of  the  past  is  nipidJy  being  overthrown  in  respect  to  this 
"metlKxi  ol'  treatment;  and   the  s])eeial  tieids  in  which   it  proves  of  the 
greatest  service  are   being  dehnitely    mapped   out    l>y    tliose    wlio   are 

tientitically  reconling  the  results  of  its  administration. 
For  the  past  few  years  1  have  devotetl  considerable  attention  lu  the 


Kl6.  1T4  ^HoLTX  iMDWC^roN  MACHrNit,  a%.  Iwi'Wovku  hv  tiik  Auihow. 

iniprovemeTit  fiC  flu*  Holt?.  TndiirHon  Ma«'ldn**.  Some  of  the  residtn  of 
Tfiy  expennjeritati(m  Irave  already  been  pnMij^hefL  The  machine  now 
de>icribod  (Fiff.  ITi)  is  in  some  resp^rts  wn  improvement  npon  the  one* 
which  T  oriprinfilly  iidrodneed  to  ttie  [)r*»fession  thron^di  tin'  M*'dicaf 
Baeord  uf  Octoher  17,  ISHh.  I  Inive  moditied  the  ehar-u^er  oripnally  nsed 
by  me.  so  that  it  now^  bears  npon  the  oifft^r  revolmng  plnfes  above  ike 
metal  cowlm,  inntend  of  passing  betweefi  the  (»pntnd  revolvin*r  plates,  I 
have  found  th:it  ihe  applicnticm  fd'  rnt-skin  at  tlds  point  on  the  outer 
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plnte8  awukfns  the  iimchiiic  iiito  net  ion  (wlien  nf>t  charged)  with  grwtUr 
rsi[nility  and  i-ertaliity  than  at  any  other  part  ot  the  tuachine.  I'urtin'r- 
iinn'e,  tliere  is  no  longer  any  ditlienlty  in  inakinji:  the  contact  iH'lwtrntbt 
chargtT  and  the  ghiss  when  the  wheels  are  revolving  rapidly  ;*  ^bilct 
witii  tht.'  old  charger,  the  .s|n*inging  of  the  rubln^rs  otYen  rendered  Mwif 
iji&ertioiJ  between  the  revolving  plates  j^which  are  in  extremely  cl«>i«* 
approximation)  a  matter  ol'ionie  little  annoyance  at  times.  TbU  modi* 
tieatii>n  in  the  charger  has  entailed  a  slight  elumge  in  ihe  meclmabm  by 
wineh  tlie  rubbers  are  brought  Into  pluy  wheji  needed. f 


1  1*  thv  oiil^^r 

I  Ml  h:ivc  nil 


*  A  Hlijfht  toHi'h  of  tiw  charter  of  *horl  duration  upon  revolving  wljfi^ls,  rtpfjiletl  •* 
inU'rvub  of  u  s*'t'ojid  f>r  tw^o,  ts  umre  effective  tbitu  u  loug-coaUaued  »pplk»liu«  lu  Ui* 
whi'i'lft  uf  an  iniluttiun  nincliine, 

f  In  §uinu  models  of  tlio  pR'»ont  day,  the  charger  (fnunot  b4f  mi&eU  jtoai  tidiimiQ (1)4< 
revi>tvln|f  p1tLf.<?i!>.     TUU  Is  «  aoiloug  dt*fec't, 

NoTK^— Tlip  fcillnwing  diwrlptlon  of  tlxti*  tnaclilue  Is  tjuatiMl  frriin  Ui*  »iithor'»  arUcie  iw  U" 
Mf'tik'fit  Rtf-orH.  cn'tulM*r  17,  iSH.j:— 

"  I  would  oivll  ihiL*  attention  of  tht!  profc^ilon  to  am  Improved  slntlc  miiohmc  which  ktut««» 
lutH>  tU" vised  h.v  inf. 

■^  ll  IH  the  n'stilt  ul"  many  ruontlmnf  ♦*xp<'HiiH'TiT 
tliui  wlii4'li  iiU  oUkt  dovictijj'fnr  geiurathii;;  <'li*<tri' 
rithi'ix  wJHibiiVf  i>iti)iloy4'iUhfiii/  liy  tlms*-  who  h:iv  .'»)*< 

ei'un>  roiM'iMk'd  that  ilun  iire  fiviiMt'iiit'      i        -    ' 
d^unn  Wi'athei  :  mid  lluit  they  un^  pi 
£iijtuiiu>r  iiuiritli!^,  whoii  »iu-1i  I'lntditinh 
o(  tmiiiitr  Lh  i;eiK*iitll\  rcipiiri'ti  to  rtui  ii,  mi'  niru  ..i   r.,,- 
in  ov,?rrom[i»j5  Hii*  frif^tioii  of  tin'  plato**  upon  iJiu  riUir- 
IwinnunH  id  tliv  axle  unil  xlw  belt  w  hi<"li  (•oiin<'4M**  l\w  fit . 

it  ih  M*nv  wHI  I'of'Hpiiivd  that  pUitPxof  hir^c  kI/o  ^  !<•  u-  „ 

tlieni„  me  ril»!i*f»lul»*Ty  c'^^eiitijtl  to  u  mrtrldn*.'  wlihli  U  liit<eh4linl  loi  i 
tii:trtniu*?*  do  nut  ^{vi"^  nntllcu  ut  tptauttty  or  h«ji^th  of  ixpark  to  I 
cttJMtive  :i;4wnt,     .\ic:iiii,  it  ha-*  Ih*imi  found  1  -^        . 

nuo  hhu'  *lnt"»  imt  thorouj^tdy  prou*ft  tin'  pli 

nnpic^iiitrt'd  with  it;  and  i"hlr»rlde  of  raloiio^j >   i   •  " 

daiiipm-?*."*  that  eiitc'rs  and  colltH't-*  upon  thi-  |tJaH'?i  uiid  n 

'*  I  fisund  h>  I'xjifrieiuH'  that  all  tlii' rhu'imdi*'*  of  :i  - 
wcn»  iialik-  to  lit'  ranily  hroknu;  and  thui  tht*  \n\U'-  •  '  ' 
to  «HiT-«i|(h*  vioh*i><.i>  or  a  Itlow,  wctc  nUn  hai>h'  t.>> 
COM^  ot  t1ji»  ijiik'liiiiii'  (wUii'h  thcv  piMft»r,>i(i  m  loo^i 

**ln-^oiui'  inarlilnos  lUeca^t*  i^.  inornivei.  {^m>    ,,,,,,,  .-  i 
iiMrti  or  h«!*?i  of  Ihf  tdertrlr ily  ^joncnitrd.     The  fl^^I  lu.u  liuir 
iijut  thi:^  oltjerlinn.     It  would  |jtv«?  lh**oi>i*nitof  an  oH-ruwional 
when  lilt'  hand  wit?%  iisod  iis  :i  inottir  and  it  lost  a   l;o-|Xe  pen  i 
giMjit-Tjand  hy  "fjiouiiflini;  '  that  pio|>orthui  whi*  h  iumuhhI  t.* 

*' Without  iMdoriUfi  Inrthcr  itito  lOtiii^Tou^  dilHcultif^H  w 
oveu'tniif.  I  Htii)  ^Mininari/i.' the  nnnv  inipiJitant  iiuprovcuii 
thi?  acioinii.iuv  nt^  t  lit.  a'*  ffdhtw.*: — 

*'tl)  'lit*  *;»'♦    i^  >,)  liMistrnrli'sd  that  aU  of  its  jmutnxtn*  fHtcktrfl  tt^iih  Moft  rubtrrrlttfi'^^^ 

BtirewN  jirr  iit:t'tetiri(,     I  hiH  prevents  tin*  pntraiiep  of  mniKtuie  fr-'o.   v^in ?    ....i  m.Li'^^''^ 

mat'hlu*'  a  H^.t'f ul  fuii"' at  all  ii^iMiiinM  nf  thpyfur.    Soft   ruhlKM'  rio". 
for  Mi'ion  a[ii|>irittiiK,  and  (h  aHo  uncd  in   tiefuxMii  idly  nraling   h 

known  inat*>r»at      All    iniporfeeTttui*  tn    tht-  Joints  of    the  cause   ,..:    ,    ...    -..     . 

luiitruinent.  ^^ 

"  C2)  Tht*  ditttr*  vf  thr  cnjtc  art*  ftu  arran^reil  »»  tn  kw  drnwii  tlj^htly  in  contact  with  »  ti*^ 
Crtvered  wttli  *oii  mhlnn  h\  moauK  of  iinllr>d  serouii. 


•  that  Oil  11 
strunnMit 
lonch  iiiii 


rUw*  wmd»wji  ift  ^^ 


miifl 


*M4J  TlH  p 
window •<.  I'lx  .^ 
inu'kiti^;  placed  ' 
i^iisi'  U\  am  del  If 
1isik.i;^t!>  of  Uit"  >■ 
limtcndlv  tiien 


H<<*  i.H  put  into  tht*  fmnir'*  with  pntty.  wideh  t- 
I  H'liinr-  prrfornte  Tin-  wo^mIcii  portioti  of  the 
imI  \^itli  hard  ruldier,  and  lln^  apertiirf^  n^- 
il  rubhi'i  butt*Mis  atid  I  lie  wood.    Thu-  ■ 
l  without  niunonni:  its  iinpei^iiealnlii 
iHM;it*M|  when  the  niaehlni*  1ft  in  UM',  wlu 
111(^1  ltl«^tinn. 


rugfty 


tUv  i4\lr  j^  ^o  hiiilt  [i.^  tu  rednc;«  the  friclian  to  a  miniinuni  and  to  siUnw  nf  lit  t 
iidc'd  vt  itliout  o|M'iiiiit;  the  I'aifC*. 

'*  t<i)  Tlie  drivinjtc  wherl  is*  very  laryift  »nd  n«*t**  nixm  a  c]ii»t-lrati  supp«>rt.  Tlnn  ttttiiff*  '■'^ 
eiMlli'or  motion  antl  dmabilitv. 

'■(7)  The  kIim?.  phite-*  of  the  TuachUn?  iirc  nine  in  nnmbvr  HiJt  of  the^e  a'vtdtet  »i»«J  thr<P**5 
utmtiiniuiy.  'Ihe  Mutioi«ir>  plnte^  nrc  of  jK^eulinr  i<ihape.  Tim  rcvolrini;  whiM^Ui  luv  tii*d*  *" 
eart'ftdly  »vl(;t:tinl  tfl>L»«>  »o  u^  to  L>e  An  true  a^  pui^Alble  and  bt'^r  «rvt*nly  uj»oii  thts  nil>t«oitll  tM]f 
rtivolvc* 
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AguiiJ,  although  chluride  of  ciilciuiu    is   nut    required  during  the 

lol  iiioiitfis  in  tJjit*  imrliciilur  umchine  fur  the  |>ur|»ose  of  drying  tlie 

contnined  within  the  ease  i^on  iiccuuiU  uftbe  rubber  ijueking  belwwn 

the  joints  of  the  case,  which  uluiijst  hermetically  seals  it),  1  have 

^oimJ  it  desirable  to  use  this  or  some  other  nieaus  i>f  artilieiully  ilryiug 

the  i>iates  durinfj  the  summer  moutJif^ :  bee:iu?*e  ihe  air  is  then  exees^iively 

laden  with  moisture*     To  allow  of  the  iiitrodiiction  of  a  trtiy  eontain- 

hv^  ehloride  of  caleiiim  without  opeuin*?  the  doors  of  the  ease  1  have 

been   fureed   to  modify  the  wond-work  of  the  machine  somewhat,  ami  I 

Ibve  aUo  raided  the  lower  level  of  the  Htationary  glasg  phUes  about  two 

Kt^hes.     By  this  meausj  1  ran  mm  slide  a  tray  nearly  the  whole  wiiUb  of 

^be  case    underneath   the    [ihites»  ancl   thus   expose  the  air  within  the 

Hm^c  to  a  huge  absorbiTig  surfaee,  uhieli  dejuives  it  id'  moist uru  very 

fcpidly. 

^      I  hope  in  time  tit  sr»  ptrfutt  my  systi'in  of  [»aeking  the  joints  and  the 

openings  in  tlie  ca^e  (etjlnited  by  the  parts  of  the  maehine  whieli  must 

^f  necessity  perforate  it),  an  to  make  it  absobrtely  air-tiji;ht  at  all  seasuus 

Hr  the  year.     When  this  feat  is  aecomplisheil,  the  necessity  of  chloride 

Hf  caleinm*  or  any  artiri(  iai  ^IrytM-  witliin  the  ease  will  Itave  been  entirely 

Kis^pen.sed  with  ;  l>nt  until  enbinel-juakers  can  bu  frnind  who  never  make 

Hiiiitiikes,  or  a  better  material  than  big:lily  finished  and  »hel lacked  woodf 

ean  l»e  obtainad  from  whii-h  to  construct  the  framework  eif  the  maehine, 

1    feiir   this   scheme  will    never   be  perfc(*tly  aecompbshed.      Practically, 

Bowever,  this  necessity  is  not  so  great  as  it  might  at  Jirst  »eem  ;  l>eeause 

flurinj^   the  summer   months   the  dilfnsion  of  static  electricity  into  tlie 

atmosphere  is  so  great  jis  tu  seriously  interfere  with  a  satisfactory  apidt- 

ttion  of  this  agent  to  a  patient  by  the  methods  known  as  ''  insulation/' 

*'  («t)  Tlic  ext^itautfl  cunsift  of  eftt-»kai  ru!>bei'3  so  an'an0ed  nh  to  Utueh  thf  ontrr  plntctt  whtii 
jt  iTUu-liiiif  liMi«»  iui  ( lu4r^v.  This  clmrger  i^  ii  grnat  imprt^verjient  over  all  other*  tirpviou^lj- 
milciv  i'A  Uy  me.    M»tul  button*  ath  nhat  i^Ueecl  uikjh  tlie  outer  |j|atej»,  whleli  a*  umterlally  A8si*l 

*'  ('      "  '  buvo  tin^.t?1  attjii'liniioiit^  whi*  b  ;xh]  in  piiberiris  tbi*  electrbnt y  erPnen^d'iL 

'* '  ' -n  ure  uKitb-  wUh  liiuulU-  M»jiJS"»^^'il  ^'i'    liani    vubber  la»u?a(l  of  ghi^*- 

hey  .  liuhle  t^>  Ih'  broken,  uihI  ;iiv  u^  |»'rlt'i My  iiiHulatud. 

^' f  1 1  i..nri  mil  iiUK'  i.H  jitovjiUm)  with  tbri'p  |iairy  o/  L^-yUfri  jar>  of  diffrtreiit  ^iztiA.  It  ts 
TAtmed  uUo  witb  buokw  U|M)n  wbb:h  tliv  cbntnMloH  mav  \h'  biinji  wbt'ii  not  in  u«e. 

*'h\  fonHM-^ion  I  w^ttdrl  s:\y  thui  1  huvir  proiiiiciil  with  tbi^  itia<  btiie  here  rteHcribwt  iL'l-int'h 

>V  '  "      .  a  sparkof  eb'VfMi  iiubHs  ill  hnijirth  dtniTi^  a  mu^jrv  dav  in  Aiij^iist, 

vouJd  fjiil  to  <  barter* '.     It  nm^,  aftf-r  i\  f Vw  tiirnM  t»y  tfio  hand,  l»r 

IMvwtT.  and  jjoiu'iat*'?.  without  jraerrujition.    Ajiy   boy   uf  *evp»i 

*ui-iM    ;i::r  I   Ki  riiu  ii  v  ji  umit  (utij^ne  tor  Uiiif  uii  hour 

"TbJ'  tiiarliiiiH  \wv*'  d^'-rrilwd  ij*  iinmufafturi'd  by  Waftr  A  l^rth*tt,  of  New  York  City*  wUw 
live  lH*rn  bidustriiHJj'Iy  oicuiaed  for  noveral  uiotah»  in  la'rfi^ctbip  it  under  my  fcuidanrc.  ' 

*' Tbt*  »"twt  of  ih1i«  liiai-biue  has  Iweii  mateh»ny  redut'td  Irrtiu  the  Hiiitiidult*  priced  of  other 
Lokcrs  for  ^imilnr  instruuient^,  nither  tbi»u  birre;i*e*l  by  the  nii|irovcnient«i  made." 

♦  In  seVPral  Instaocf*  I  have  ktum  ii  the  ehloride  of  time  sold  in  eommtTce  to  be  fdured 
ithJu  the  caet*  of  a  c^tutk*  niat-hfiu'.  Tbt*  rfAsult  bus  brrij  If*  MJmn^t  ruin  the  metal  j>ttrUid' 
>♦'  maebiue.  It  took  a  mecbanit*  nearly  a  \v*.H?k  in  one  iiij.t4ince  to  rc*tore  the  etlecllve- 
e««  of  the  Inatrurnetit, 

f  It  ha«  bnen  computed  th»it  iU\y  coats  of  ehellac-vaniifih  are  requisite  to  preTcnt  the 
eneirailou  of  giiftt>&  through  »touc. 
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the  *'  indirect  spark/'  and  the  ^'  static  wind,"  in  spite  of  a  perfect  go- 
erator.  These  methods,  as  weli  as  other  forms  of  application  of  itatle 
electricity,  will  be  described  later. 

In  other  respects  than  those  enumerated,  the  modified  Holti  indoo- 
tion  machine  introduced  to  the  profession  by  myself  some  time  niiee 
remains  practically  unaltered.  Its  effectiveness' seems  to  have  been  pre- 
Eminently  satis&ctory  to  those  who  have  used  it,  and  the  quantitj  and 
length  of  spark  which  can  be  elicited  is  as  nearly  an  approach  to  the 
maximum  of  its  theoretical  quantity  and  power  as  could  be  hoped  for. 

No  static  machine  can  give  off  a  spark  greater  than  the  raditaofOie 
revolving  plates.  I  have  f^quently  demonstrated  a  spark  of  eleven  snd 
a  half  inches  f^om  a  wheel  of  twelve-inch  radius.  Furthermore,  I  think 
I  can  justly  claim  to  have  so  improve<l  all  previous  models  built  on  the 
original  Holtz  plan  as  to  insure  a  continuance  of  the  charge  throoghoot 
nine  months  of  the  year  without  recourse  to  artificial  means  for  drying 
the  plates.  When  pro])erIy  eared  for  and  handled,  there  is  little  neceMty 
even  for  a  charger  during  these  months. 

Before  I  pass  to  the  consideration  of  static  electricity  as  a  then- 
peutical  agent,  it  may  be  well  for  me  to  state  that  the  cost  of  a  static 
induction  machine  with  plates  of  twenty  inches  diameter  or  over  mast 
of  necessity  be  large ;  although  the  cost  has  been  materially  reduced  of 
late  by  competition  and  improved  methods  of  manufacture. 

Again,  it  is  impossible  to  transport  a  static  induction  machine  from 
house  to  house  without  danger  of  breakage  and  the  employment  of  a 
cnrtnian  ;  hence  it  iHH'omes  a  part  of  a  physician's  office  outfit  only,  and 
cannot  be  used  in  medical  practice  except  by  brin<rin<j:  the  patient  to  the 
machine  or  <roin<r  to  some  expense  and  risk  in  transporting  it. 

P'inally,  a  static  machine  of  the  indnction  model  reijuires  a  (f rtai" 
amonnt  of  care;  otherwise  the  elfectiveness  of  the  instrument  is  iial'l^' 
to  deteriorate,  and  its  (•om|)<)nent  parts  to  become  more  or  less  injurtnl. 

There  is  another  form  of  static  machine  (already  ilescriU'd  as  the 
Toepler  model ),  wliich  has  been  sold  extensively  to  the  profession.  I* 
has  no  case  to  protect  it  from  the  atmosphere.  It  can  therefore  l*^* 
more  readily  traiisjxirted.  and  it  costs  ninch  less  to  manufaeturi'  tiu»» 
the  induction  uhmK'I  ;  but,  on  the  other  hand,  it  is  far  less  elf<H*tivt', an«l 
cannot  be  favorably  compared  with  the  more  ex|H*nsive  machine  i^^  ^ 
part  of  a  physician's  otiice  outfit.  The  f/uantifj/  <;:enerated  by  such  a 
machine  is  necessarily  small ;  and  it  is  more  or  less  seriously  atfeete<n'} 
atmospheric  chauires.  In  spite  of  the  fact  that  some  of  the  later  authori- 
ties on  electricity  speak  in  its  praise,  I  cannot  give  it  an  un^ualifit'^l 
in<lorsement.  It  may  serve  the  reipiirements  of  scientific  institution:* 
admirably  ;  \n\t  it  is,  at  best.  Init  a  make-shift  for  the  neurolopst.  1 
think  that  I  am  sustained  in  this  o[>inion  by  those  who  have  had  ex\^^' 
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ith  the  two  modeli^T  wLi*ii  provided  with  all  tlieir  latent  imiirove- 

TDcnts.     1  have  lieeii  rxperiinentintr  lor  soiut*  nif>iitl»s  to  dt^vise  a  olifap 

^^tatic  machine  which  piitieiUs  eait  use  at  their  homes,  uud  1  think  I  have 

^Bucceeded  in  producing  a  tolerably  effective  instrnmcnt;    but  I  nhoidd 

^mever  advise  a  pliysicinn   to  purchase  one  for  his  own  use,  if  hu  cuuld 

^ktt'ord  to  l>uy  an  improved  Holtz  induction  niurhiue. 

^B        A  Static  Outfit. — The  cost  of  an  improved  induction  niacliine  of 

the  Uitest  pattern  varies  from  $250  to  $351),  acconling  to  the  ^iite  nud 

numlHT  of  the  i>latcs  ;    bence,  this  is  a  matter  to  lie  carefully  conRidercd 

■before  pnrchasing  one.     It  is  advisable,  in  my  opinion,  to  have  not  less 

^HUian  six  revolvinLj^  and  l!irce  stationary  plates.     The   revolvinji^  irhites 

^■Bhouid   not   be    below  twenty   inches   in    diametcn     I    prefer  one  with 

Btm-enty-four-inch  plates,  for  medical  purposes,  over  those  of  less  power, 

"  The  atfavhmentH  which  should  be  purchased  with  such  an  instrnmeiit 

comprise  :^ 

■I  (1)  An  tnt^ulated  plat/arm.  These  may  be  made  to  seat  one,  two, 
or  more  |jersun»  at  a  time.  I  use  for  legs  the  heav3'  glass  insulators 
employed  by  telegraph  companies  npon  their  poles.  They  are  very 
stron<i  and  cheap,  and  have  another  adviintaue,  namely,  that  they  ran  lie 
screwed  up  and  down  uiion  a  wooden  pin  wliich  i>erforates  their  e.enlral 
orifice.     This  admits  of  leveling  tlie  ph\tform,  in  case  the  floor  of  tiie 

troora  has  eettled. 
(2)  A  net  of  electrodes.  This  item  c<jmprises  a  large  and  small  brass 
ball,  a  metal  point,  a  wooden  point,  n  roller  of  metal  and  of  wood,  an 
umltrella-eleetrode,  soiue  sponge-covered  electrodes,  a  pistol-electrode, 
and  a  rinu^  t(*  hold  the  chain  away  from  the  patient  driring  the  applica- 
tions.    The  bandies  should  be  long,  and  made  of  hard  nibher  or  of  ghiss. 

(3)  A  set  of  brass  chains  of  varying  lengths. 

(4)  A  set  of  hooks  for  attachment  to  the  ends  of  the  chains. 

(5)  A  set  of  heavy  insulated  rheophores  of  varying  lengths. 
(B)    Tliree  pairs  of  Leyden  jars  u^  diJlerent  sizes.     1  use  those  of 

Uinch,  1^-inch,  and  1-inch  diameter,  respectively. 

(7)  A  imoden  chair  or  afool  which  fits  the  insulated  jjiatform. 

(8)  A  connectintj  brass  rod^  for  use  when  the  Ijeydeu  jars  are 
employed. 

(9)  Some  pieces  of  cat-skin. 

(10)  Several  bottles  of  well-selected  chloride  of  calcium. 
The  Care  uf  an  Indiiction  Machine.— A  few  suggestions  of  prae- 

'tical  value  may  be  made  upon  this  sid»ject. 

It  is  advisable,  in  the  hrst  i>lace,  that  an  indnction  machine  should 
b€  placed  in  a  perfectly  dry  room,  tmll  lighted  by  the  direct  rayg  of  (he 
sun  ;  and,  when  possible,  in  close  proximity  to  a  window  which  shall 
allow  the  sun^s  rays  to  fall  directly  upon  the  glass  plates  of  the  instru- 
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nieiit.  Bj  this  8(,pp  we  obyiate  ilampno?**!,  :itul  thus  insure  the  greatest 
erteetiveiu»»9  of  1 1  it*  iiiaehioe.* 

In  the  secuiul  ^jhifu,  the  vutnl  part  a  of  the  iiiarhine  and  the  mutiil 
electrodes  shouUl  be  ruhbed  brisk  It/  every  morning  with  dry  chamois-skin 
or  8ilk.  AccimiuhitiHl  moisture  on  the  poles  or  electrodes  i8  a  serious 
drawback  to  successful  static  aiiplicaLiouH, 

L  In  the  third  place,  iilthouiirh  the  va^tal  jmrts  vf  the  machine  are 
■lellackcil  when  ma«k%  they  are  ajit  nfter  a  lapse  of  time  to  require 
m^xflishing  with  emery-paper,  powrlered  emery,  ur  rotten  stone.  A  light 
Bbftfc  of  Hhellac-varnish  should  be  triveu  these  jmrts*  after  their  brightness 
bUft^KMn  rr^r«M't  d,  MJid  :dl  tnv!isi.  f>r  moisture  thoroujihly  removed  from 
them. 

Again,  it  becouus  neccssury,  iil  iutervids,  t»j  oil  the  hrarijtgs  ol'  the 
wheel-axic  and  the  phite's  axle;  also  to  otcasicinidly  tighten  the  leather 
bcU,f  and  to  re-tshellae  the  case  if  it  l>ccnmes  blistered  by  the  sun.  The 
latter  step  temU  to  exclude  the  eutruuft^  «»f  moisture  within  I  lie  case 
through  the  puren  of  the  woiul. 

■  Uuriug  tlie  Rummi-r  mouths  /rf',<h  rhloride  of  ealrinm  shonld  be 
vonstantly  kept  within  the  rni^t\  It  sliould  be  reuewed  whenever  sullicient 
fluid  apjK^ars  in  the  tray  to  beccmie  evident  U)  the  eye.  Unless  tlie  case 
is  packed  with  rubber,  this  method  of  arlificially  tlrying  the  air  must  be 
employed  at  all  seasons  of  the  year.  A  few  drops  of  jx'troleum  on  the 
lloor  of  the  case  help  t<>  preveut  the  jiecumuhitiim  of  ntmosplieric 
moisture  uf>ou  the  ])Iates, 

OccasiouBliy,  the  bfst  uuichiue  will  lose  its  charge.  Shuuhl  it  do 
SO,  you  will  probably  find  that  <uie  of  tbe  foUowing  causes  has  led  to 
this  residt : — 

_^  (1)  The  servaut^  or  souu'  iuquisitive  persou,  niiiy  liave  inmcd  the 
Wsvolmng  plates  in  the  wrofuf  direction  ;  this  causes  the  accumulators  to 
lose  their  eleetricid  state  inn  I  thu8  to  arrest  *Muducti(>u  *'  through  the 
j^IasH  plates. 

■  f2j  Atmoiipherir  inoitittiT't;  maif  havt^  ttUer*^*l  (hr  ttJHt^nutl  been  depos* 
lied  upon  the  plates,  lu  all  moilels  tlmt  I  know  nf,  iiut  my  own,  this 
occurrence  nuist  of  necessity  ]k'  very  fretiiieut,  us  no  siifeguards  exist  to 
prevent  it 

(3)  Tbe  instruiiu  rit  mny  tiuve  been  lelt,  alter  iiu  application  to  a 
patient,  with  both  the  jMift',-i  "  ijrottnded  '*  by  incnns  of  the  chains  dangling 
from  them  and  restiug  uiion  the  door.  This  oversight  may  not  prove 
serious  in  dry,  cold  weather;  bin,  it  is  ucvcr  advisable  to  leave  the 
chains  attached  to  tlie  ^>olea  wdien  the  instrument  is  not  in  use. 

*I  have  my  own  in  a  bjky- window,  whi  rr  the  uftmiuun'ft  sun  ha*  free  access  to  It. 

t  Thuuib-ecrews  bt^iitnili  tlic  driviiig'Wljwl  poHt  am  provldtd  for  thia  purpose  In  my 

el. 
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(4)  The  plates  may  have  loosened  fh>m  the  axle ;  and,  in  conae> 
quence,  some  may  fail  to  revolve  properly.  To  obviate  this  occarrenoe, 
double  nuts  should  be  used  on  the  plate-axle. 

(5)  The  caniba  may  have  became  displaced^  so  as  to  touch  the  ghss 
or  to  bear  an  improper  relation  to  the  paper  collectors.' 

(6)  The  case  may  he  too  small  for  the  plates ;  and  thus  allow  of 
escape  of  the  electricity  to  the  ground.  This  will  be  very  apparent  to 
the  e3'e  when  tested  in  darkness. 

The  Charging  of  a  Machine. — It  is  well  to  know  what  steps  are 
necessary  to  start  a  static  induction  machine,  in  case  it  loses  its  charge. 
I  have  seen  a  few  instances  where  the  owner  of  such  an  instrument  hse 
worked  himself  into  a  heat  of  ])a8sion  as  well  as  of  body  by  fruitlen 
attempts  to  obtain  a  spark,  while  a  patient  calmly  waited  with  expe^ 
tancy  for  the  successful  termination  of  his  feat.  Some  of  my  readers  may 
have  had  such  an  experience.  I  suggest,  therefore,  that  they  follow  the 
directions  given,  with  some  regard  to  their  details : — 

(1)  See  that  the  plates  and  charger  are  dry.  If  not,  you  can  eauiljr 
render  them  so  by  exposing  the  machine  to  strong  sunlight,  and  bj 
putting  an  abundance  of  chloride  of  calcium  in  trays  at  the  bottom  of 
the  case.  This  may  require  some  hours  of  delay.  Always  open  the 
door  of  the  case  if  the  sun^s  heat  be  used ;  and  close  them  tightly  (bj 
means  of  the  milled  screws  which  perforate  the  door)  as  soon  as  the 
machine  regains  its  charge.* 

(2)  After  you  have  got  the  plates  thoroutrhly  dry^,  start  them  in 
rapid  revolution  by  turning  the  driving-wheel  from  left  to  right  siS  yon 
stand  facing  it.  Now  apply  the  chargers  lightly  near  to  the  edge  of  the 
revolvuuj  wheels  for  a  second  or  /rv>,  jukI  then  sweep  them  across  their 
faee  at  intervals  of  a  few  seconds,  until  the  niaehine  starts.  The  pf)les 
should  l)e  approximated  to  within  one-half  ineh,  niid  the  chains  should 
not  be  connected  with  the  poles. 

(3)  If  the  machine  fails  to  start,  in  spite  of  these  directions,  yon 
can  then  /r//r  a  jriere  of  rat-sHn  and  warm  it  thoroughly  over  a  gas-jet. 
Then  set  tlie  wheels  in  rapid  revolution  and  apply  the  warmed  cat-skin 
as  a  rubber  (to  the  phite  with  the  buttons  on  it)  as  close  ahtv**  the  metal 

*  If  you  cannot  spare  the  time  for  these  i)nK'edures,  a  Jarjre  alcohol-lamp  may  be 
lljrhwd  within  the  case.  The  air  may  thus  be  heated  guflieiently  to  temporarily  render  the 
machine  useful.  I  am  aware  that  I  have  been  criticised  (in  u  earpin|f  spirit)  for  offerinir 
this  supgesticni  in  print ;  but,  as  a  temporary  expedient,  It  oftentimes  proves  a  valuable  aid 
in  rapidly  rcffaininp:  a  lost  chargre,  and  renderinjfir  an  induction  machine  olflcient. 

I  have  frequently  known  the  nozzle  of  a  hot-air  furnace  (such  as  is  used  Infrlvinjra 
hot-air  bath  to  a  patient  beneath  the  bed-clothes)  to  be  directed  Into  the  case  of  an  induc- 
tion machine  for  the  purpose  of  dryiuij:  the  plates  when  very  damp.  Atone  time  1  trlt^  to 
build  a  machine  with  a  tube  passlncr  throuirh  the  case,  by  means  of  which  the  air  In  the 
case  mlarht  be  heated  indirectly  without  opening  the  door ;  but  I  found  it  impracticable, 
for  many  reasons. 
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comb  as   it   is   po88il>le   to  liold  it*     Tliis  seldom  if  evt^r  fails;   but  it 
requires  the  openiug  of  the  door  of  ilio  euse* 

(4)  Bf  sure  that  tUc  polen  are  ict;ll  dried  with  oliamois-Hkin  liefore 
fttlie   mtichine  is  put  id  action ;  also,  that  the  poles  are  closely  approxi- 
mated, hut  not  ill  fontuet- 

IL  METHODS   OF   APrLICATIOK  OP   STATIC   ELECTRICITY. 

^P  Static  electricity  can  be  upplied  in  several  ways  to  a  patient.  Each 
Hof  these  methods  has  some  therapeutic  ett'ects  which  are  peculiarly  itr< 
Hown,  Moreover,  the  seusntious  experienced  by  the  patient  during  the 
"  ftpplieation  are  greatly  mod  Hied  by  the  method  employed.  For  these 
reasons,  it  is  necessary  to  go  into  greater  detail  resjjecting  the  manage- 
metit  of  a  static  machine*  thnn  thnt  of  any  other  electrical  apparatus  in 

I  medicine  with  which  1  am  familiar. 
We  can  apply  the  static  current  to  a  patient  in  the  following  ways  :■ — . 
I        (1 }   By  the  ''  indirerl  apark,-^ 
(2 J   Jiy  tlie  ''dirvrt  »]>ark\^- 
(3)  By  the  '*  Lq^defi-Jar  tspark^^  or  **  datic  shork.^^ 
(4)  By  **  sloiir  iii^ulafion,^^ 
(0)  By  the  '' aiafic  breeze.'" 
I        (G)  By  the  '*  static  induced  current.''^ 
The  iNWREf'T  Spauk-  —  To  administer  static   electricity   by   this 
method,  the   patient  is  first  pluced   upon   the   inf*ulated   platform,  and 
^fcnrticiently  removed  from  all  surrounding  objects  to  prevent  the  escape 
^"  of  the  charge  from  the  patient  to  them.     The  machine  is  then  connected 
with  the  patient  by  a  chain,  which  is  either  held  or  simply  attached  to 
Ktbe  stool   on  which  the  patient  sits.     The  chain   must   Iw  snfllciently 
^elevated  from  the  Hour  to  prevent  **  grounding  "  of  the  current.     It  may 
he  attached   to   cither   tlie   positive   or   negative  [)ole  of  the   machine, 

Iaccording  as  the  operator  ma3^  desire  positive  or  negative  insulation. 
A  chain  is  then  attached  to  the  other  pole  of  the  macljine,  and  is 
**groundtMl/'  This  can  liest  be  eft'ected  liy  attaching  it  to  the  gas-fixture 
or  a  faucet  attached  to  a  cr^nstMOt  water  supply.  If  this  is  not  ctjuveni- 
ent,  the  chain  may  be  thrown  upon  the  tloor,  wln-u  not  car])eted.  in  case 
BUie  generating  power  of  the  machine  is  ample. 

H  The  jfole,^  of  the  mm-hine  ure  riow  ivideitj  srpo rated  and  the  wheels 

^■put  in  ra|Md  mcjtiou.     You  will  notice  that  the  hair  of  the  patient  imme- 

Hdiately  rises;  and,  in  a  dim  light  or  total  darkneas,  you  shouhl  i>erceive 

a  ]ieculiar  purjilish  light  escaping  from  the  tips  of  the  finger-nails,  the 

hair,  and  other  parts  of  tfie  btKly  which  are  more  or  less  pointed.     The 

^^mapidity  of  this  escape  is  induenced  (1)  by  the  extent  of  the  charge; 

^*(2)  by  the  proximity  of  a  part  to  some  surrounding  objt^ct;  and  (S)  V>y 

the  condition  of  the  atmosphere,  as  regards  its  moisture.    As  the  patient 
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moves  his  finger-tips  near  the  door-c:isinjr  or  some  article  of  fnrnitiire 
not  insulated, you  may  be  able  to  perceive  tliis  escape  of  electricit}, even 
in  a  strong  light. 

Now  we  have  a  condition  which  is  known  as  **  static  insulation." 
If  the  machine  is  a  powerful  one,  it  may  be  carried  to  a  high  point.  The 
patient  happens  to  be  charged,  in  Fig.  176,  with  positive  electricity, 
because  he  is  connected  with  the  positive  pole  of  the  machine. 

The  final  step  consists  in  presenting  to  the  part  which  you  wish  to 
influence  a  brass  ball  on  the  end  of  an  insulated  handle.  This  electrode 
is  connected,  as  you  see,  with  a  gas-pipe  by  means  of  a  brass  chain.  A 
water-pipe  makes  an  equally  good  connection.  When  this  ball  reaches 
a  certain  degree  of  proximity  to  the  patient,*  you  notice  that  a  discliarge 


Fk,    ITti  —  ImF.  iNUIKFn   Spakk, 


of  the  fieoMinnlat(Ml  eI(H*triri1  y  orcnrs  in  tlio  form  of  n  "s])nrk.""  This  is 
known  ;is  the  ••in<lirect  spnriv/'  because  the  eU'ctrieity  takes  an  indinct 
eonr^e  (throniih  tli(»  earth)  to  form  a  eireuit.  It  leaps  tVoni  the  patient 
and  esoa])es  to  the  earth  down  the  iras-pipe  or  whatever  irroundinir  the 
electrode  may  (dianee  to  have. 

'idle  h',H/(/i  of  the  ''  indireet  ''  spark  is  directly  proportionate  to  tlu' 
(je/irrnfirH/  jmircr  of  tin'  ninc/n'nr — Nni)])osinLr,  ofr'  eourse,  that  all  other 
factors  in  the  api)lication  are  erpial  (sucdi  as  the  humidity  of  the  atmos- 
phere, the  (•onii)h'teness  of  insulation,  etc.). 

*Tln'  IciiL'^tl)  of  the  si)ark  clicitol  (Icju'ikN  on  the  power  of  the  luacliiTie,  tlie  (lrym-?< 
of  ihe  atniosphcTc.  iiiid  (he  perfcotioii  of  thr  in>ulatiou  of  the  patieut.  I  frcqucnlly  hAVi- 
(lr:i\VTj  a  spark  ofciirlit  iiichcs  hy  th\<  irn-thod. 
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Thtj  volume  of  tbe  sptirk  is  moilitiiHl  by  the  tnze  of  the  brass  bail  on 
he  eiul  of  the  electrode,  A  large  bull  will  |>roduce  ft  Ueixvier  spark  tlmn 
siiuill  oni*. 

The  therapeutical  etfects  of  this  raethofl  of  application  will  be  «lis- 
Bussed  later.  1  would  eall  attention,  liciwever,  to  the  violent  luiisriilar 
Ooiitrnctions  which  oeeiir  with  each  ^4park. 

This  method  ia  somewhat  painfiiL  The  withdrawal  of  a  spark  leaves 
'  a  **  weal  '^  or  luiiip^  which  sotuewhut  rei*embly^i  a  recent  mosquito-bite. 
They  nlmost  entirely  fli»appeiir  when  friction  in  employed  aftt^r  tlie 
application;    hence,  it  is  my  custom  to  rub  the  part  with  my  haiulker- 

I  chief,  if  exposed  (the  face  or  hands,  for  example )»  uftcr  the  application. 
I  wuuld  caution  yuu  here,  in  passing,  against  ^iviiij;  static  si>arks 
|by  any  of  the  three  s[)ecilied   nietlitKls)  tc*  a   patient  on  his  first  %isit. 
Tou  are  apt  to  frlghtt-n  a   patient,  unless   he   is  well  prepared    for  it. 
iAgain,  patients  grow  tolerant  of  this  method  of  treatment  after  a  whik*  ; 
hence,  you  can  gradually   inrrefise  the  volume  and   length  of  spark  at 
jbuccesisive  sittings  witliont  endangering  the  pntient*s  eontidence  in  yt>u 
>r  creating  alarm.     Vou  can  regulate  the  length  of  the  spark  by  the 
'sipeed  of  revolution  of  the  (diites  of  the  machine. 

For  some  hours  after  such  an  np[iru"iUion  the  patient  feels  a  sense 
of  heat  at  the  spot  where  the  spark  oecurrccL    This  is  not  at  all  nnpleasnnt 

I  to  many.  Some  patients  even  sfieak  of  it  as  agreeable. 
1  By  using  a  ivoodtui  hall  in  phiee  of  a  brass  one,{i  nundicr  of  very  line 
llparks  are  simultaneously  elicited — giving  to  the  patient  a  feeling  aptly 
comparerl  to  a  **  showier  of  sand/'  This  electrode  is  admimbly  adapted 
for  use  about  the  eye  or  the  face,  although  this  is  not  the  limit  of  its 
Bse fulness. 

Finally,   it  is   not   essential    to   this   f<irm  of  apjilication    the  that 
Blothing  lie  removed  ;  as  tlie  finest  silk  or  wotden  fabric  is  not  injured  by 
This  is  a  great  point  in  hivor  of  static  application,  especlallv  in  the 
reatment  of  females. 

It   is  customary  to  use   a   sccoiiti    electrode  with  a   ring  rtf  6/f/.sa 

attached  to  the  insnlntcfl    handle,  thrniitrh    winch   the  chain   is  fwissed 

Lifore  it  is  attached   to  the   ball-electrode.     This  is  to  keep  the  chain 

%Wiiy  from  the  patient,  so  that  sparks  will  not  be  caused  at  j joints  where 

you  do  not  desire  them  to  occur.     A  little  practice  will  eiutble  yow  to 

handle  both  with  one  hand,  while   you  turn  the  wheels  of  the  machine 

with   the  other     i^onietimes  it  may   be  necessary  to  have  the   patient 

r  stand  rather  than  sit  uiK>n  the  insulateil  platform  while  these  applications 

being  made. 

Let  us  pass  now  to  the  second  method  enunciated. 
The  I>iuect  Spark. — By  this  nu'thod,  the  circuit  betwxn*n  the  poles 
?f  tlie  machine  iuubidcd  the   patient   only.     He   sit><  on  the  insulated 
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platform,  which  is  connected  with  one  pule  of  the  machine ;  or  ime  f»olc 
may  l>e  directly  iittacheti   to  some  particular  extremity  of  the  jiaueTiV, 
when  tiie  eJlcctw  ol   the  current  are  to  be  concentrated  as  ijiuch  !W  |m>I!- 
sible  upon  that  member.     The  eleetrode  is  attached  to  a  chain,  wliicb  "^^ 
fastened  to  the  other  pole  of  the  machine.     The  length  of  tfpark  to  V"*^ 
aduiinistered  is  reii;nlalcd  by  the  cj::ttnt  of  taeparaiion  of  the  poUm  uft^^^ 
machine  and  the  speed  of  revolution  of  the  plates.     The  farther  ji|j»- ^ 
the  poles,  the  longer  arul  more  severe  ih  the  t^park. 

The  ring  electrode  is  employed  (as  in  the  tbrmer  method;  to  protc  ^^ 
tbe  patient  from  an  accidenUii  contact  with  the  chain  attached  to  tft: — J* 
eleetrode. 

In  neither  this  nor  the  method  previously  described  are  Leydcn  ja^^ 
employed. 


\/^ 


^^'^ 


O^y^ 


-X' 


Fig  177  — Tnk  Diwkct  Spark. 

I  cpiefition.  personnlly,  whctlier  the  sdeotion  of  tlje  poles  for  \\i^ 
attachment  of  tlie  electrode  has  ninch.  if  any,  influence  over  the  thera- 
peutical action  of  the  »*  direct''  spark.  If  it  has,  f  have  not  sis  yrt 
clearly  forninhited  in  my  f>wn  mind  uny  deduction  respectini:  this  [mint 

Static  SmnK  or  thk  Lkydkn-Iah  8i*ark.— This  mcthotl  *»f  appli- 
cation is  accomplished  hy  first  adachinrf  a  fmir  of  Lef^den  jartt  to  tlii' 
poles  of  the  machine,  find  fofineciintf  fheir  mtter  coverinff  of  fin-foil  h*f  n 
broifH  rod. 

Tlie  poles  of  the  machine  are  then  brought  into  cloae  approxima- 
tion ;  l>ecause  the  strength  f)f  the  shock  is  moilified  (I )  l»y  tlwi  mze  oftkt 
Jans^  and  (2)  by  the  reparation  of  the  jHth». 
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If  the  electrode  be  a  metal  one^  the  electricity  is  drawn  npidly  from 
the  patient  at  the  point  which  is  nearest  to  the  electrode,  and  a  sennlioB 
resembling  that  of  a  breeze  is  experienced  at  the  spot  where  the 
electricity  escapes.  Single  or  multiple  points  may  be  emplo3'ed  on  the 
electrode. 

In  either  of  these  methods,  when  the  electrode  is  compomd  of  wml, 
the  sensation  is  modified,  to  a  certain  extent,  by  the  poor  coiidiictiTity 
of  the  wooden  point.  Most  patients  compare  the  effect  of  such  an  appU* 
cation  to  a  "  shower  of  sand  '*  concentrated  upon  the  point  of  withdrtvtl 
of  the  charge. 

When  this  method  is  employed  about  the  eye,  the  wooden  ball  or 
wooden  point  is  usually  preferable  to  one  of  metal. 


Fig.  IKl— Thr  Ki.nrrRirAL  Hraix-Rath.  a  Vakibty  t)P  AmtiNisTRAnoN  op  thb  Static  Brcf/l 

When   Mpplicjitioii  to  the  head  mid   scalp  are  deemed   requisite,  ^ 
m<-tal  eap  studded  with  points  is  hnn<r  over  the  head  of  the  patient  hy  ^ 
chain,  whieli  is  ^n^Mnided.     This  cap  is   known  as  the  ''  umbrella  eKi--^ 
trode/*     It  should  not  touch  the  patient's  heatl  or  hair,  when  he  is  plaeec^- 
heneath  it  upon   the   insulated  [)latforni.     The  numerous  points  of  th*-   ^ 
electrode  draw  oil*  the  electricity  throuLdi  the  hair  and  scalp,  which  |msst« 
tVoni  the  niachini*  to  the  patient,  and   produce  a  sens:ition  which  is  jiar^^ 
ticuhirly  pheasant.     A  **  stronir  wind"  is   t'elt  penneatinor  the   hair  anc-"^ 
encirclinir  the  head. 

Static  Indickd  Pirrknt.— To  convert  a  static  machine  into  what, 
to  all  pra<'tical  purposes,  may  1k»  considered  a  **  Faradaic  "  instrumeot, 
some  sliffht  niuditications  only  are  re(iuired. 
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The  discovery  of  this  metUod  ma}^  justly  }>e  attributed  to  tbe  inves- 
agfttiuns  of  Professor  W-  J.  Morton,  of  New  York;  aItliou|rh  Mattencm 
rnt  dfc^vised  an  ingtrumeiit  whic^li  ^ave  shocks  hy  induction  Hitrmlta- 
DOtidy  with  the  discharge  of  a  Ley  den  jar.  (See  Fig.  T95  of  Ganot^s 
rork  on  **  Phyjiies,"  by  Atkinson.) 

To  prodiK'u  this  fonu  of  current^  it  is  necessary  to  first  hang  a  pair 
Leyden  jarn  upon  the  arras  of  the  machine.  The  size  of  the  jars 
employed  modifies  the  strength  of  the  current ;  hence  it  is  necessary  to 
have  jars  of  di tit' rent  sizes  as  a  imrt  of  the  static  outfit.  You  now  attach 
the  chains  or,  by  preference,  insulated  wires,  which  serve  to  connect  the 
achine  with  the  patient,  iqyon  the  hookis  thai  i^est  upon  the  outer  confing 
the  jar^.  Finally,  you  attach  to  the  other  end  of  each  rheophore  an 
electrode  for  use  upon  the  body  of  the  patient.     The  electrodes  may  be 
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6f  metal  without  any  coverinjjT,  or  ordinary  sponsre-covcred  electrodes 
nay  !»e  employed  (care  beinir  taken  that  the  rnsiiihitin*]^  haTKHcs  are 
somewhat  lon^i^er  than  usual). 
^K  Before  the  machine  is  set  in  motion,  i7s  pole^'^  .should  hr  app7^o,Timn(f>d 
^^tlotteltj.  This  step  is  important^  lieeause  the  separation  of  the  poles  inten- 
^Klfies  the  current,  as  lony;  as  a  spark  will  pass  between  them.  There  are 
^Kth'o  factors,  thei^efore,  in  determining  the  strength  of  the  static-induced 
^Burrent : — 

H^       (1)  The  size  of  tlie  jars. 
^H        (2)  The  extent  of  separation  of  the  poles. 

^V        Dr.  Morton  has  devise<l  an  ingenious  electrode  which  allows  of  an 
application  of  this  form  of  current  to  a  patient  without  disturbing  the 
>lcs  of  the  machine;  but  it  is  not  an   essentisd  part  «tf  a  static  outfit, 
ftuse  an  interruj»tiou  of  the  current  can  be  aceomplishtfd  without  it. 
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This  electrode  re|>r<?senis  a  simple  mechanical  means  of  piiUmgr  into 
practice  the  metluHi  diseovere*!  i>y  him  in  \HW,  of  converting  thr  M«tic 
deetric  cliurge  into  d}  namie  L'iectricity  or  eurrent.  Electric  nerve-and- 
muscle  reactions  had  previously  been  oi>tained  by  mentis  of  tlie  inUff- 
rnpted  galvanic*  and  the  fiiraduie  cnirrent^.  It  luis  also  been  iii»lir»i*4ilj 
tbat  the  '*  ^jiark  "  tli^ciuirged  on  a  nerve  motor-puiiit,  or  over  %  tiititH-l 
produced  the  characteristic!  reactions.  But  the  spurlc  wtKn  patnfnl^  ami 
flitliciilt  to  direct  arcnrntely,  piirtieularly  about  the  face  ami  henil. 
aviMd  these  olijcctionn,  Dr.  Morton  arranged  this  electrode,  Irv  niimoa  i 
which  the  disruptive  discharge  or  spark  of  static  electricity  takers  ptn 
between  two  brass  balls,  one  of  which  is  in  relation  with  the  **  .  ^! 

wliile   the  other  is   connectetl   to  an  ordinary  moist-**pon^e   * 
Tills  in  turn  is  applied  at  the  point  desired  of  the  patient  charg<;d  on  tlie 
insulated  platform. 

As  a  result,  for  every  static  discharge  occurring  lietween  the  Iwo 
brass  balls  there  is  a  dynamic  discharge  or  current  at  the  point  wlits 


Fio-  18/1— MoBiToN's  Pistol-Elkctwomk, 

the  sponjre  is  ap|>licd.  and  the  nerves  and  mnseles  may  be  stimuhiU.'^f,  vr 
rather  '*  irritated,''  exactly  as  by  the  oriUnary  iatemiptions  of  hutterj 
currents,  direct  r»r  indu(*e<i. 

This  electrode  is  another  means  of  converting  static  into  dynainie 
electricity,  based  njjon  the  [*rineiple  described  under  the  name  of  ** sialic 
iiKluced  current"  l)v  Dr.  Morton. 

This  '*  static  induced  current/'  as  has  beim  already  staled,*^ 
obtained  by  attaehinic  ordinarj^  spon^re  electrodes  by  their  eciimeclin? 
I'ods  to  the  outer  layer  ijf  tin-foil  on  the  Leyden  jars.  The  palienltt* 
uther  words,  rej)laced  the  usiud  connecting  rod  between  tUv^r  ivitting^ 
On  putting  the  machine  in  motion  and  causing  a  spark  lH»twt^en  tbe 
poles,  a  '*  current  '*  was  felt  by  the  patient,  no  insnlation  of  conrs<*  belufT 
reipjired.  The  advauta<jre  of  this  method  is  that  the  ordinary  1'*^^** 
machine  may  when  riMjuired  be  called  ujK)n  to  jK?rforra  the  work  ^»f  *** 
ordinary  famdaic  or  induction  machine. 

The  greatest  event  atlcr  its  discovery,  in  the  history  of  ijntjdic*! 
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stnticftl  electrizntioii,  or  rniiikliiiitim,  wn.s  ihe  invention  of  the  Holtz  or 
induction  nmobine  in  1H<15-  Next  in  Hii[>ortiUir*e,  [KTliups,  is  tlie  nietliod 
discovered  and  init  intu  praetiee  hy  Ihv  Murt<ni,  in  1880,  oi'  eniiverting 
the  static  dischnrge  into  a  dynamic  discharge  or  current,  and  tbe  electrode 
re[»resented  on  opposite  patre  iBtlie  only  novel  electrode  of  any  injjjortance 
not  Ijcqiieatlied  to  us  l>y  tlie  niedicul  electrieians  previous  to  1880, 

The  ditrerence  between  tlie  **  static  imhieed  current ''  and  the 
tViradaic  etirreut  is  tins :  The  former  has  a  Ji.rt'd  jmlarihj  and  dtreftion, 
an*l  tjreater  elevtro-motive  ff^rrt\  It  is  far  lens  painful,  also,  than  is  the 
tanidaic  current  wiien  the  electrodes  are  widely  isepa rated, 

My  atterttion  has  lately  lieen  drawn  liv  Dr.  Morton  to  nnother  device 
of  his  for  the  prevention  of  the  esuai»e  of  spiuks  from  a  *9|»onge-eovcred 
electrode  while  employing  the  static  induced  current.  It  consists  in 
applying  a  coil  of  copper  wire  closely  iijion  the  tint  surface  of  the  ntetal 
end  of  the  electrode  which  is  covered  by  the  sponge.  This  is  done  in 
order  to  prevent  the  concentration  of  the  current  at  any  one  point  on  the 
surface  of  the  electrode  while  in  use. 

He  iias  also  been  experimenting  of  late  upon  the  eflecta  of  deriving 
currents  for  medica!  purpose;*  from  n  helix  of  insulated  wire  wound  upon 
each  of  the  Ley  den  jars  of  a  Holtz  induction  machine. 

1  have  not  yet  tested  the  working  of  either  of  these  later  appliances 
bat  I  shall  do  so  soon,  when  I  nin  provided  with  the  necessary  apparatus. 

WWW    11. 

ELECTE0-THEEAPEUTIC8. 

Galvanic  Mkaslhemknt  and  Dosage. — Quite  an  active  discussion 
of  this  important  subject  has  lieen  Indulged  in  through  the  colnnms  of 
various  journals  during  the  past  year.  Prominent  among  the  ijariici- 
pants  ill  this  discussion  may  Ite  mentioned,  Drs,  Hoekwell.  Martin, 
Engelmann,  Massey*  and  Bailey. 

The  fact  must  be  apparent  to  any  one  who  has  watched  the  progress 
of  electro-thenqvputics  with  interest  that  the  professional  mind  is  at  last 
liecoming  keenly  alive  to  the  necessity  of  knowing  exactly  how  much 
electricity  is  being  administered  to  a  patient  at  each  sitting.  The  method 
commonly  employ eil  in  the  past  of  noting  the  numlier  of  cells  used  (even 
this  precaution  not  being  always  taken  by  some  writers)  is  only  an 
approach  to  a  scientific  record  of  a  cnse.  It  offers  no  opportunity  for 
advancement  in  our  etlbrts  to  bring  electro-therapeutics  to  a  tangible 
basis  of  sc  lent  ilk"  preeisiou. 

A  few  hints  previously  offered  respecting  the  important  subject  of 
galvanic  dosage  may  therefore  be  repeated  here  with  possible  l>enefit  to 
the  reader. 
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Galvanic  cells  differ  in  tlieir  electro-motive  force  according  to  their 
mechanical  construction,  viz.,  the  character  of  the  elements  employed, 
the  internal  resistance,  etc.  On  the  other  hand,  tlie  quantity  generated 
depends  upon  the  size  of  the  elements  or  the  extent  of  their  immersion, 
and  the  character  of  the  excitant,  when  all  other  conditions  are  practi- 
cally similar. 

For  example,  two  galvanic  cells  of  identical  make  and  size  will  n(»t 
generate  the  same  quantity  when  one  has  been  exhausted  and  the  other 
has  been  freshly  filled  ;  or  when  one  is  polarized  and  the  other  is  not 
polarized. 

The  electro-motive  force  has  no  relationship  with  the  size  of  the 
elements,  but  the  quantity  generated  has.  A  stream  may  flow  five  miles 
an  hour,  be  it  a  brook  or  a  river ;  but  the  quantity  of  water  that  passes 
a  given  point  in  the  same  interval  of  time  is  not  the  same  in  each  case, 
as  the  merest  child  can  easily  understand.  On  the  other  hand,  a  lake  at 
a  height  of  one  hundred  feet  will  exert  no  greater  pressure  through  a 
pipe  leading  from  it  to  the  ground  than  would  a  tea-cup  at  the  same 
elevation,  if  kept  constantly  filled.  The  quantity  is  determined  in  the 
first  instance ;  the  pressure  (or  electro-motive  force)  is  illustrated  in  the 
latter.  The  bursting  of  water-pipes  in  our  dwellings  is  not  induced  by 
the  size  of  the  distributing  pipe  nor  by  the  size  of  the  reservoir,  but  by 
the  height  of  the  original  source  of  supply. 

Aii:iin,  a  bullet,  when  propelled  from  a  weapon  with  a  given  charge 
of  powder,  will  penetrate  a  board  more  deeply  than  a  piece  of  iron.  So  it 
is  with  electric  currents.  A  current  of  a  definite  electro-motive  force 
will  travel  taster  tlirou<:li  some  tissues  than  others :  will  peiietrntc  the 
skin  of  a  thick  palm  with  jireater  ditliculty  than  the  thin  skin  on  ll>^' 
back  of  the  hand ;  will  he  facilitated  in  its  j)assa^e  by  hn'\iv  t'K'C- 
trodcs  an<l  ri^tarded  in  proportion  as  their  size  is  reduced;  will  l'«^ 
aided  in  many  instances  by  the  saturation  of  the  electrode  ( especially 
with  a  saline  solution),  and  will  lie  retarde<l  by  the  absence  of  >ui" 
conditions;  will  be  aided  by  a  close  appnxximation  of  the  electronic  to 
the  surface  of  the  body,  and  retarded  by  an  imperfect  :ii)i)roximatioii  ol 
the  electrode. 

('urri'Ut-^  (lerivc(l  from  a  ualvanic  battery  invarial)ly  enter  at  the 
l)ositive  pole  (the  anode)  and  escajx'  at  the  neirntive  pole  (the  catlio«lc)- 
>i'<jw,a  bullet,  when  <hot  throuiih  a  board,  tears  most  at  its  point  ofcxit- 
We  may  consider  the  iieir:itive  pole  as  that  which  tends  chiefiy  to  stimult^^*^ 
the  parts  with  which  it  comes  in  contact  or  upon  which  its  ellects  arc 
indirectly  exerted,  while  the  i>o->itive  pole  is  to  be  clinically  reiranlc<l 
rather  as  the  sedative  pole,  in  contradistinction  from  the  nepitive.  The 
positive  pole  is  aci<l  in  its  reaction,  while  the  negative  is  alkaline. 

When  we   bear  the  essential   facts  (;f  electro-physics  in  mind,  niiuiY 
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bf  the  difficulties  of  electric  raoasuroratMit  are  more  clearly  appreciated,  ae 
well  as  some  clinical  fact!^  tliiit  arc  imlirectly  related  to  this  siil»jecl. 

To  acciirntcl}*  determine  the  dose  of  electricity  which  the  patient  is 
takings  several  factors  have  to  be  considered  : — 

In  thf\firiit  plnve,  the  number  of  milliamperes  (the  i*i\U  af  vurrftit- 
irengih  in  nu^dicvie)  may  be,  measured  by  a  reltoble  }niUiam}>ere-mt'ter, 

This  instrument  must  \}q  thrown  into  the  circuit, — i*e*,  between  the 

ositive  pole  of  the  liattery  and  its  netsative   pole, — the  patient  lieini^ 

kimilarly  interposed  and  conHtituUiig  the  main  resistance  utl'tTed  lu  the 

.irreiit  which  is  supposed   to  be  passinj?.     The  resistance  of  the  rlico- 

[)hores  and   of  the  palvaiiouieter   itself  must   be  added   to  I  hat   nf  I  he 

itient  in   determining  the  total  of  external  resistance  (Jtfered  to  the 

klectric  current^ — provided  the  electrodes  admit  of  a  circuit. 

The  imiKjrtanee  of  having  a  relialde  minianii)rre-meter  (if  any  is 
iployed)  must  be  a(»parent  to  the  merest  lyvo  in  electricity.     Unfor- 
fiinat-ely  for  science,  the  market  is  Hooded  to-flay  with  cheap  instruments 
h&t  are  absulutely  worthless  for  scientilic  purpos^es.     Many  of  them  are 
never  tested  individuallv   before  V>eing  soltl,  even  if  made  upon  sci entitle 
principles.     Others  fail  to  reeord  more  than  thirty  or  forty  niiHi:imf>eres 
Sf  current,  and  on  that  accoimt  are  not  adajited  for  use  when  very  high 
currents  are  employed,  eveu  if  deemed  reliable  as  far  as  they  go.     Con- 
siderable ingenuity  has  been  shown  of  late  in  the  attempts  of  profes- 
tional   electricians  to  perfect    this  instrument,  the  utility  of  whieli  is 
econiing  more  generally  recognized  each  day,  and  which  will  soon  eon- 
"stitute  a  A-ery  imi>ortant  part  of  each  electrician *s  outtit*     Perhai^s  one 
of  the  best  instriinients  yet  introduced  to  the  [u\»fession  is  known  as  the 
^dead-beat'*  miUiampere-roeter,  and  is  manufactured   Uy  Messrs,  Waite 
"and  Tiartlett,  of  New  York. 

This  instrument  (Fig.  158)  is  so  called  because  the  oscillations  of  its 
^keedle  (which  in  most  galvanometers  aiiiuuiit  U*  from  iiltecn  to  sixty 
^Bn^fore  the  needle  comes  to  rest)  are  dfuopenetl  by  the  siis|>eusion  of  the 
^K&eedle  in  a  cylindrical  l»lock  of  copt>er  Vjv  means  of  a  libre.  This  bloek 
^■JKscomeselectritied  by  an  iudnction  and  creates  an  opi)osing  current,  which 
^■teduces  the  oscillations  to  three  or  four  after  the  current  has  been  shot  ofl' 
or  reversed.  By  means  of  two  shunt-coils  this  instrument  can  be  m^ide  to 
rxturately  record  as  high  as  five  hundred  milliamperes,  or  as  low  as  one- 
fnth  of  one  nnlliampere.  The  mirror  allows  the  oi>erator  to  read  the 
needle-deflections  with  as  much  ease  as  lie  would  those  of  a  vertical 
galvanometer.  R^>ekwell,  in  a  late  |Hiblication,  joins  with  me  in  the 
new  that  this  instrument  is  a  great  improvement  ui>on  any  other  hitherto 
|t  our  command  for  the  measuring  of  ctirrent-strength. 

The  ** absolute  galvanometer^*  of  Hir^chmann  is  another  desiniltle 
nstrument,  but  it  is  too  expensive  for  general  use  in  the  profession. 


678  LECTUKES   ON   NEKVOUS   DISEASES. 

The  needle,  however,  rests  upon  two  points  which  are  liable  to  get  bent 
or  to  oxidize. 

Respecting  the  employment  of  the  galvanometer   in  the  measure- 
ment of  galvanic  dosage,  M.  Yigouroux  has  lately  contributed  a  |iaper  to 
the  Biological  Society  of  Paris,  in  which  he  raises  a  point  not  generally 
considered,  viz.,  whether  the  electro-motive  force  which  proi^els  the  ciAt- 
rent  through  the  external  resistance  aflforded  by  the  galvanometer,  f  •  ^^ 
rheophores,  and   the   tissues  of  the   patient  should   not  be  taken  iim  to 
account  along  with  the  reading  of  the  galvanometer.     He  cites,  as      ^^ 
example,  that  to  give  two  patients  a  current  of  five  mill iami>e res,  thir  "^y* 
six    Daniell   elements  were    required   in   one   and   only  twelve  in  Wz^  l»® 
other.      Both  received  the  same  quantity ;    but  one  received  it  unc— 3er 
three  times  the  pressure  of  the  other.     In  any  given  case,  as  he  stat    -^» 
the  galvanometer  fails  to  show  this  point.     He  believes  that  currents  r      ^re 
modified  in  tlieir  physiological  attributes  by  the  electro-motive  force         as 
well  as  by  the  quantity  and  density.     He  therefore  suggests  that  C — -^^^ 
quantity  as  shown  by  the   galvanometer  and  the  elctro-motive  for  -^^c. 
which  is  easily  ascertainable,  atler  noting  the  number  and  the  charac*"^*^' 
of  the  cells  employed,  be  aliiie  recorded  in  each  observation.     By  mu  \jMvi- 
plying  the  electro-motive  force  by  the  quantity,  we  obtain  the  energy         ^^ 
the  current  in  "  volt-amperes  "  or  ''  watts." 

Respecting  this  point,  this  observer  suggests  that  with  an  eqi — ^ 
number  of  '*  watts  "  a  current  of  great  intensity  and  feeble  elect^^*^ 
motive  force  would  have  a  totally  ditferent  therapeutic  action  from  * 

ourroiit  inversely  constituted. 

He    employs   the   Deprez-d'Arsonval  galvanometer  with   a  vertie^^^^^^ 
needle.     This  instrument  is  perteetly  astatic,     lie  also  employs  a  speci::-^-^ 
eommutator.  which  is  so  tirramied  as  to   i)]nee  at  will  the  galvanoniet  **' 

in  the  circiiit  of  the  electrode  or  in  derivation.     It  is  graduate<i  for  tifi^l^^-^ 
volts. 

The  only  criticusm  that  I  would  make  to  the  views  of  this  observe-^^' 
is  that  possibly  the  resistance  in  the  rheophores,  the  electrodes,  elC— ^" 
have  not  heen  uniform  in  all  his  experiments.  Much  of  tlie  electrca^^  ^^ 
motive  force  may  have  been  ex])en(led  in  trying  to  overcome  an  imi>ec  ^' 
feet  condnction  outside  of  the  tissues  of  the  patient.  In  that  case  ta  ^^^^' 
patient  would  not  receive  the  current  under  as  high  a  pressure  as  tli  ** 
electro-motive  force  of  the  battery  would  indicate. 

In  the  seanul  hhicc,  mere  niea.^unnnent  of  curretif-tttrt'nqth  hij  th  ^^ 
milMdmjK'rC'mffrr  /s  not  imffirient  for  exact  arid  smentijic  tlectriva  ^ 
treatment  vf  murhid  ]fJni^i<(iI  co/ulitiofis. 

If  an  exi)erim<'nt  l»e  made  with  a  fixed  number  of  cells  ol  the  samt? 
pattern  and  freshly  lilled,  by  passinix  the  current  through  animal  tissued 
Willi  electro<les  of  ditferent  sj/c^  placed  npon  identical  sj)ots  of  the  same 
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indivklnal,  it  will   }w   {hnnd   that  tbt*  inillianipei'e-meter  will    recaixl   a 
Bhirger  number  of  mill iiunpi*rt*s  w ben  the  electrodes  tire  large  thnn  w lien 
^small^  and  that  the  smnllei-  the  electrodes  the  greater  will  be  the  dis- 
comfort to  tbe  patient^  in  npite  til'  the  fact  that  the  amount  of  current  is 
Hfess  tlinn  when  the  electrodes  arc  increased  in  size. 

^"         Now,  the  density  of  the  current  is  a  very  important  factor  in  electro* 

thenii>eMties,  especially  »o  alter  the  current  baB  reached  the  die»eased 

Hportion  of  the  hinly  which  we  wish  to  inflnence  by  it.     AH  electrical 

■ennt^ntrt  tend  to  dilfuso  themselve§  to  a  greater  or  less  extent  after  they 

^■mter  animal  tissnes :  hence,  if  the  diseased  part  is  deeply  situated  there 

18  of  necessity  more  dilt'nsion  and  lesg  relative  density  than  if  the  part 

In*  f^uperficial,  and  tlierelore  nearer  to  the  eleetrode.     Zetiiier   put^<   tliitt 

point  in  a  late  lecture  very  clearly,  when  he  t^ayn^  '•  The  density  is  in 

K'n verse  proportion  to  the  size  of  the  conductor  throUijU  whieli  it  flows : 
lierefore,  with  the  same  ctirrent-strenijth  it  is  greater  when  we  apply 
small,  less  when  we  apply  large,  el eetrodes.     When  the  area  of  disease  is 

»oear  the  surfiiee  we  often  apply  smnll  electrodes  in  order  that  as  dense  a 
current  as  possible  shonld  enter  it ;  bnt  if  we  wish  to  alfect  a  deep-scaled 
part,  the  spinal  cord   for  example,  as  the  current  bf conies  rt^ry  much 

Idiliiised  before  reaching  it,  it  is  necessary  that  a  large  quantity  of  clec- 
Iricity  should  enter  the  body,  and  for  this  reason  we  apply  large 
felectrodes/' 
[  We  have  already  noted  the  important  fact  that  the  density  of  the 
tenrrent  alFects  the  current-strength.  A  patient  will  feel  a  very  dense 
current  (»f  five  millijimpcres  (atlministcrcd  of  necessity  through  a  some- 
^  what  small  electrode)  more  perhaps  than  one  of  twenty  miliiampercs 
itering  the  same  region  of  the  body  through  a  large  electrode. 

In  the  third  place ^  some  bamtt  of  measuremeht  of  t^levtrodes  must 
generally  Qvcejded  by  the  profemion  btfore  elect rical  donaije  can  In; 
tsidered  as  placed  upon  a  positively  scientific  fmsii^. 

Erb  has  suggested  that  an  electrode  of  10  sq.  cm.  be  regarded  as  the 
normal  size,  lleniak  has  propose<l  that  a  series  <d*  graduated  electrodes 
>f  10,  15,  20, etc.,  sq.  cm.  be  employed,  ami  the  size  recorded  as  each 
'  application  is  made.  It  has  been  suggested  also  to  express  the  relation 
bi'tween  the  current-strength  and  the  electrode  by  making  the  milliam- 
p«?res  the  numerator  and  the  size  of  the  electrode  in  square  centimetres 

»the  dcnoniinator  of  a  fraction. 
By  such  a  system  of  rei^ord  the  results  of  treatment  in  the  hands  of 
ditferent  observers  could  l»c  critically  analyzed.  Some  satisfactory 
deductions  relative  to  electro-therapeutics  might  possibly  be  then  estab- 
lish e<l  be^'ond  contradiction,  provided  that  due  care  In*  taken  relative  to 
the  satunition  of  the  electrodes,  the  jtrcssnre  cmphncd  upon  them,  the 
conduction  of  tlie  rlieiqihores.  the  skin  of  t!ie  patient,  etc. 
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In  the  fourth  place^  it  is  very  important  that  the  placing  of  elec- 
trodes upon  the  cutaneous  or  mucous  surfaces  sJwuld  be  based  upon 
scientific  principles. 

Erb  has  shown,  in  some  diagrammatic  cuts  incorporated  inhisbooii, 
the  different  areas  of  diffusion  tliat  ensue  whenever  the  electrodes  are 
placed  near  together  or  wide  apart.  Wlien  near  together  tlie  greatest 
density  lies  almost  in  a  direct  line  ])etween  the  electrodes,  especially 
when  applied  to  a  similar  surface  of  the  body.  AVhen  we  wish  to  obtain 
the  greatest  possible  density  in  deeply  situated  parts,  or  when  the  special 
effects  of  either  pole  of  a  galvanic  battery  are  to  be  attained,  the  elec- 
trodes are  to  be  widely  separated. 

The  sternum  is  probably  the  best  point  upon  the  cutaneous  surface 
of  the  bod}',  in  the  vast  majority  of  cases,  for  the  application  of  the  so- 
called  **  neutral  electrode," — i.e.^  the  pole  whose  effects  upon  the  diseased 
part  are  the  least  to  be  desired.  Another  point  commonl}'  use<l  for  this 
purpose  is  the  nape  of  the  neck.  Tliis  point  is  most  easily  reached  on 
account  of  the  clothing,  but  it  is  too  abundantly  supplied  with  muscles 
to  be  as  desirable  as  the  sternum. 

A  wide  separation  of  the  electrodes  during  a  galvanic  application  is 
a  very  important  point  to  insure  in  case  the  effects  of  either  pole  upon 
some  special  part  are  particularly  to  be  desired.  Thus,  for  example, 
when  the  electrical  formuhe  of  individual  muscles  or  special  nerve-trunks 
are  being  tested  to  determine  if  the  '*  reaction  of  degeneration"  exists 
or  is  absent,  the  experiment  should  never  be  made  when  the  neutral  pole 
is  sutliciently  \wav  to  the  activt'  pole  whose  elleets  are  beinir  stii<lie<n<^» 
intlueuce  tlu'  ivaclions  obtaiiu'd.  A^ain,  in  the  treatment  of  discjise  wo 
soiiiel  lines  wish  to  iiitlueiH'i'  tiu'  diseased  i)art  exclusively  l)y  mean^ol'thc 
auodi'  or  cathode.  In  siicii  a  ease,  the  poles  of  the  battery  shoiiM  ^*^' 
as  widely  sei)a rated  as  possible. 

In  the  Ji/th  pl(n-(\  the  c(f/Ht  ncfirif  t/  of  the  skin  to  electrical  c^trre^'^^ 
is  modi  lied  by  several  f(ici<u\<  irliicfi  must  he  careftdlj/  considered  in  ('^'^''^ 
case. 

Anioiiii:  these  the  saturation  of  the  elect7*odes,  the  cnij>lo(/ment  of 
salt  in  the  satarat i loj  sol(di<rn,  iind  t/te  a inoant  of  pressure  crerted  "/''•'" 
the  electrodes  wiien  ap[)lie(l  to  the  skin  are  worthy  of  special  mentis'"- 
Patients  alllieted  with  (lro[)sical  conditions  oiler  a  less  resistance  tb:in 
those  in  whom  the  tissues  are  normal. 

Thesi'  minor  details  are  not  to  be  iirnored  l)y  those  who  endeavor  t^» 
do  scientillc  electrical  work  in  the  treatment  of  disease  by  galvanism- 

If  yon  wish  to  test  the  value  of  these  sugirestions,  put  a  patieut  i*"*^ 
also  a  reliable  milliampere-nu'ter  into  tiie  circuit  of  a  galvanic  battery. 
First,  use  dry  or  metallic  electrodes  and  iioti'  the  current-strengtii  of  » 
delinite  nund)er  of  cells  when  they  are  a[)plied  lightly  and  also  firmly  t<> 
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)  skin.  Tlit'tt  ci>v»*r  tlit*  electrodes  with  nbsorlieiit  cotton  and  wet  tlu'in 
thoroiit/lily  in  pliiin  wjiter,  noting,  after  so  doin^r.  tUt^  results  sliown  by 
the  gjdvunomeler  of  li^ht  and  linn  pressure.  Finally^  add  h  teiir^potinl'nl 
of  table-salt  to  the  water  and  atrain  thoronujidy  wel  the  ehjeirode!*  and 
the  skin  of  ihr  pjitient  witli  this  saline  solotitm.  noting  lor  the  thini  time 

I  the  cnrrent-stren^^th  obtained  l>y  a  li^ht  and  lirm  application  of  the  elec- 
Irodes*  In  each  experiment  be  sure  that  the  Imttery  hiXB  the  miiue  number 
of  cells  in  action  and  that  pohirization  \\ns  n^it  i>ei'n  idlt*wud  lu  orrnr. 
Tills  can  be  insured  in  nmst  batteries  by  raising  the  element «  i'vuiii  the 
fluid  while  the  cells  are  not  in  use, 

»The  etteet  of  linn  ])ressnrc  upon  the  electrodes  and  the  use  of  salt 
a  to  lessen  the  resistance;  hence,  the  current-s^trenjith  is  ofVrn   beiglit- 
ned  liy  so  doiu^.     It  has  lieeo  wisely  suggested  that  the  handle  of  elee- 
i-rodea  l»e  furnished  with  a  spring  gautre  which  will  enable  the  o}»«ii»rvcr 
to  know  positively  that  the  pressure  exerted  upon  the  electrodes  in  any 

I  given  ease  is  uniform  at  each  sitting. 
In  the  81  j:(h  place ^  the  emplotfmrnt  of  a  good  rhtioMat  in  galvamv 
^pplicationH  tV  very  advantaijeotis  and  oftentrmeit  alnwd  indtHpeni^ahle, 
The  conductivity  of  the  skin  varies  in  the  same  individual  with  the 
condition  of  the  surface.  When  wet,  a©  for  example  with  pcrs^pinitif^n, 
or  somewhat  ilampened  by  a  humid  atmosphere^  it  is  better  than  wiuni 
dry  or  parclied.     This  tends  to  cx[ilain  in  many  caj^es  why  pnticntn  feel 

I  a  galvanic  application  of  a  dehnite  number  of  eelU  more  at  8omc  times 
than  at  others.  The  niillianipere-mcter  will,  when  employed, always  show 
the  reason  of  this. 
Again,  it  m  olYen  nrccssary  for  scientific  record  to  determine  the 
txact  i*©»istance  which  any  i»art  offers'  to  the  passage  of  a  jralvanic  cur 
irent.  This  can  be  accurately  measured  hy  a  coil  rheoHiat.  For  exam|»h-. 
the  tissties  of  a  patient  may  cau^e  a  dcrtection  (»f  the  needle  of  a  gjilva- 
nometer,  placed  in  the  same  circuit  as  the  tiatient,  of  twenty  milliampercs 

■  with  thirty  freshly  filled  GrenetV  t'clls.  Nnw  drt*))  the  pjitient  from  th*» 
circuit  and  place  a  coil  rheostat  in  his  stead,  addinj^^  snilieicnt  resistance 
by  riienns  of  shunts   in  the  rheostat  to  brin*,'  the  iiccdle-defiection  to 

•exactly  twenty  milliamperes.  The  resistance  indicated  in  the  rheostat 
marks  the  resista.nee  of  the  tissues  of  the  jiatient,  the  rheophores,  and  the 
electrodes,  which  were  traversed  Ijy  the  Lrahaidc  cireuit  when  the  netflle- 

•deflection  was  tirst  noted. 
In  the  cabinet  battery  which  1  Imve  devised  far  the  u-^c  of  physicians 
(Fig.  162)  I  have  lately  incor|)oratiMl  a  ndiable  coil  rheostat,  which  may  be* 
connected  or  disronneeti-d  zit  tlie  will  oT  tlie  ojjcrator  by  means  cM'  a  sw  itch. 
^P'Thid  I  regard  as  a  most  valuable  imijrovenient  upon  the  original  nutdeb 
The    rheostat    cniibles    us,    nirthermorc,  to    L^nidually    increase    or 
decrease  the  enrrent-streu^h  without  a  ilanger  of  breaking  the  current 
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(an  accident  not  without  danger  when  verj'  high  currents   are  bt'ing 
employ e<l).     We  do  not  have  to  touch  tlie  battery  when  this  instrument 
is   employed,  but   simply  turn   on   its   full   capacity  and   graduate  its 
strength  by  the  rheostat  alone.     Many  modilications  of  the  fluid  rheostJi.^ 
have  been   made  with  the  view  of  removing  the  many  objectionab\« 
features  of  this  instrument.     I  have  for  some  years  personally  disearcL^ 
fluid  rheostats  in  my  practice  because  of  the  repeated  annoyances  11x^5 
have  caused  and  the  uncertainties  which  attend  their  use. 

I  must  confess  that  on  reading  the  description  of  various  instrume  :^ei^* 
I  fail  to  see  any  practical  advantage  to  be  gained  by  their  use  over  a  w^^^*" 
constructed  coil   rheostat.       Vet,  on  the  other  hand,  there  is  wither^'  >^^ 
doubt  a  field  for  a  perfect  fluid  rlieostat.    The}'  are  cheaper  to  constru—      ^^» 
they  are  somewhat  easier  for  a  novice  to  manage;  they  can  be  tra         ^^ 
ported  with  little  additional  weight  or  inconvenience;  and  they  ma^^*^*^ 
rially  aid  an  operator  in  graduating  the  current  without  danger  of  si^^^^'*" 
denly  breaking  it  while  the  application  is  bein^  made. 

A  physician  in  genenil  practice  wants  an  apparatus  that  is  light,  ir  ^^^^ 
too  bulky  to  transport  easily,  and  one  that  is  reliable  under  all  conditio^^  "*• 
This  is  the  great  desideratum,  and,  unfortunately,  less  easily  furnish -^^^^ 
than  desired.  A  reliable  milliampi're-meter,  a  serviceable  fluid  rheosts^  ^^^ 
and  a  good  galvanic  battery  are  perhaps  the  three  most  important  pai^^^  ^ 
of  an  electrician's  outfit  for  general  use  at  the  homes  of  his  patients. 

The  general  practitioner  is  apt  to  ])ecome  easily  confused  by  a  supi^i  '^^' 
abundance  of  switches,  plugs,  and  other  electrical  devices.  He  wants  Ik^  -*** 
('l<M'tri(';il  (jultit  as  simple  niul  inexpensivi.*  as  it  can  be  made  witho  -^"^ 
sacriticinu,  dciicacv.  iviia])iUty,aii(l  <lura])ility  in  any  part  of  his  apparati^  *'"*' 
It'  lie  strives  for  Ncii'ntilic  attainments  he  will  sooner  or  later  be  able  W 
jml^e  liimselt'  of  the  defects  of  his  oiitlit,  and  supply  the  wants  wit^r 
ureater  diseretion  than  when  he  orij^inally  purchased  it. 

At  the  present  time.  ^vneeol()<I:ists  an*  testing  very  extensively  tl«-   ^ 
meliiod  tirst  advocated  by  Apostoli  tor  the  treatment  of  uterine  fibroid^     * 
in  which  currents  of  t'rom  one   hundred  milliamperes  upward  are  Ivin^,    ^    " 
tVecpU'iitly  employeil. 

The  <iuesti()n  of  ualvanic  dosatre  has  been  brought  prominently  tor^^  _ 
ward   in  a  controN crsial   eontlict   between   some  of  the  advocates  of  this^ 
method  and  electricians  durinir  the    past  year;   some  of   its  adhereiitr-"^^^ 
beinir  accused  of  Odious  errors  in  the  computation  of  the  actual  vwvrvwXr^^^'^ 
whicii  have  l»een  emjjloye*}  in  this  therapeutic  procedure. 

Tiie  whole  controversy,  to  my  mind,  seems  to  turn  upon  two  factors 
which  do  not  ap|)ear  t<>  hi'  fully  decide(l.  These  are:  (l)the  internal 
resistance  of  the  I»Mtteries  em|»loye<l  to  generate  the  current ;  and  (2)  the 
extern;*!  resi^-tMuce  wiiicli  th<'  rheophores,  the  galvanometer,  and  the 
anim.al  tissue*^  trav^rNed  by  the  <ircuit  toiivther  help  to  constitute. 
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Now,  the  employment  of  a  coil   rlu^ostat  will    enable  nnv  oite    to 
ieterraine  tlie  exact  rewiKtunc-e  otlcrfd   liy  the  tissues  ia  ettch  intiivitluijl 
f^e  witii  little  loss  of  time  or  IhImji-. 

The  external  resistance  to  the  pnsHajjfe  of  a  ^sj:alvniHi'  eirruit  in  a  very 

rnportant  factor  in  modifying  tlip  i-urr«Mit*s=»tru<i;j:tb  which  the  iiiillinm- 

jiTe-meter  indicates.     To  rc[»eat  what  has  alrca<ly  been  sairl,  there  are 

>nly  three  factors  in  Ohm's  law,  any  ona  of  which  can  be  easily  fitrured 

rhen  the  other  two  are  known.     Ohm's  law  is  as  follows;  The  eh-t'tri^- 

notive  force  dimded  btf  the  reaiiifnnce  vquals  the  currrjit'iitrt'rujth.     The 

blectro-motiTe  force  (E)  is  estimated  in  wlU;  the  resistance  (R)  in  uhtuti; 

id  the  cnrriMit  (C)  in  amjtrrt'H,     To  put  this  in  a  mathematical  form,  the 

allowing  eiiUatiuns  are  ai)pliea)>li*  to  the  ?^olutiyn  of  any  surh  problem  :— 

K  K 


R 


C 


Finalhj,  in  ike  smentk  place ^  the  length  of  the  sitting  is  a  /actor  in 
electrical  dosage. 

This  factor  nmst,  unfortunately,  remain — -Ibr  some  time  at  least — 

a  matter  of  pnre  emjiiricism.     Asa  p:eneral  role,  the  weaker  the  current 

the  longer  may  its  application  be  prolonged.     Still  there  are^  wilhrmt 

question,  certain  individuals  who  arc  more  tolerant  of  electrical  currents 

than  others  ;  and  the  phy^ieal  conditions  of  each  patient  have  to  be  taken 

ioto  consideration  before  tlie  duratiMii  of  a  ticanre  cun  be  decided  n|iotK 

Of  necessity,  the  experience  and  jmlgnient  of  the  ojierator  will  always 

^^Kprove  of  material  service  in  dccidinLT  siii-h  qnestions  as  they  arise;  and 

^Kt  is  here  that  the  success  of  Stnne  and  the  lack  of  suecfss  of  others  mny 

Hpossibl}'  lie. 

The  tendency  of  the  aire  is  toward  the  iisi-  of  much  stnmjLrer  currents 

than  were  formerly  considered  jodieioos  by  the  German  investigators, 

MEspccially  is  this  true  in  the  treatment  of  some  of  the  graver  diseases, 

and  in  many  ci^mditions  where  electrolysis  and  the  galvano-cautery  are 

now  snccessfidly  employe" I. 

^         In  concluding  my  remarks  concerning  galvanic  dosage,  I  trust  the 

^many  aspects  of  the  4  nest  ion  may  n(»w  l*e  more  clearly  understood  by 

some  of  my  readers  ;  ami  that  the  necessity  of  a  more  complete  electrical 

outfit  than  many  general  praetitioners  now  possess  may  Ite  ajiparent  to 

them.      These    remarks    apply  onl\^  to   galvanic    rmn  nts,  mid  n^t    to 

faradaic  or  static  applications. 

We  have  now  fltscussed  the  essential  points  j>t  rtainiiig  to  electro- 
physics  and  elect ro-<liagnosis,  nnd  there  remains  now  for  ns  to  consider 
the  uses  of  electricity  in  the  treatment  of  diseased  conditions  of  various 
organs  ami  tissues. 

Before  we  pass  to  details  of  the  practietd  part  it  may  he  well  for  us 


L 

^Blo  review  in  a  general  way  soinn  of  tln.^  Utws  which  sliotiiil  pov<tm  m  io 

^Kftppl^ntlg  electric  currents  to  tin*  dittereiil  ti^^iiej^,  and  the  olijcct^  t*i  Ni 
"•littaiEed  by  tht?  euiploymeril  of  fani4tui*m,  galvaiu^^m, and  static elcciricitT- 

GENERAL   ELECTROTHERAPErTICS, 
The  rapidity  and  completeness  of  reported  ciiref*  of  nervoim  alTwv 
lion>i  liv  the  use  of  electric  currents  upon  living;  tiasues  during  ilw 
luwt  nuurtt*r  of  ii  oentirrv  leave  no  mom  for  doulH  ttml  tUit*  ;igent  U 
irtk'iikrly  VHlimble  in  thti  treritineut  of  pandybiH,  n**irnilgit4,  Bjmsituofiir 
lisesLBes,  tiisturlmnceB  in  the  aenaibiUty  of  tlie  wkin,  luid  many  disjoHrrctl 
Stat  <i  B  f  J  f  t  li  e  b  ru  i  n ,  sj)!  u  n  I  c  o  nl ,  ii  i  ul   (>e  r  i  [  *  in  ^ral "  n  e  r  v  t*  h  1 1 » e  in  ?*el  ^r  s.    Wtt 
'lliiv**  tiiidispnted  fiicts  wliieh  prove  n\^o  tljfil  blood   nniy  bi^  eojigiiinUvi 
with  safety  within  fioime  ant^nrismat  sacs  by  the  galvanie  cHirri'iit,  tliftl 

Jthf/  life  of  the  ovum  may  be  destroyed  in  extra-ntenne  pregnamy, thai 
Biiimal  tissues  may  be  di«inte«:i'ated  by  eliemieal  changes  induce**  witbn 
tJiem  by  thif4  afrcnt,  and  that  neoplasms  may  be  removed  without  li*'mor- 
rlmge  by  the  canter^'  loop. 
Our  present  ignorunee  of  the  molecular  ftud  nutritive  eiiangc*  i« 
Huet^  {ii^  the  cause  or  rewnlt  of  diBense)  renders  it  impoHsiiile  t«J  t^fl 
;iyre  than  s^RH^nlate  npou  the  theory  of  the  tht*nipenLical  action  of  *'l^* 
I  city  in  many  caae8 ;  but.,  on  the  other  hnnd|  oar  empirical  knowle^lge 
!«i  these  etlects  ia  none  the  less  valuable  betuaimc  wc  nre  iinal»le  to  iixplaw* 
them.  Tht!  same  criliciimns  would  otherwise  hold  goo<i  in  relVreufe  l«) 
almost  all  of  tlic  drugs  employed  in  medicine*  None  ofnfl  know  exactly 
how  they  produce  their  specific  etlects. 

Concerning   speculation   upon   electrical   effects  on  living  tissues, 
Erb  remarks  as  follows :  "  What  appears  more  natural  than  that  neu- 
ralgia  and    spasms   could    be   relieved   by  the   sedative   action  of  the 
anode,   with   production   of  anelectrotonus,   and   that   anaesthesia  and 
paral^^sis  could  be  cured  by   the  exciting  action  of  the  cathode,  with 
production  of  catelectrotonus  ?     But,  apart  from  the  fact  that  we  are 
not  certain  that  an  increase  of  irritability  really  occurs  in  one  group 
of  cases  and  a  diminution  in   the  other,  it  must  be  remembered  that 
electrotonic  action  disappears  very  rapidly  after  the  cessation  of  the 
current,  while   the  curative   etfects  of  the   current   are    more    or    less 
permanent." 

Now,  we  ma}'  summarize  the  general  principles  which  regulate  the 
use  of  electric  currents  as  follows  : — 

(1)  They  may  exert,  under  certain  circumstances,  a  stimiUcUing  or 
irritating  effect.  This  is,  perhaps,  the  basis  of  the  most  varied  applies- 
tions  of  electricity  to  disease. 

(2)  They  may  exert,  when  proi)erl3'  applied,  a  sedative  action  oa 
nerves  or.  nerve-centres. 
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(3)  They  nn^v  !»'  inade  to  oxert  n  cfUahjHe  action  upon  neojiLa^nis, 

(i)  Tbey  ai*e  I'apftbli!  of  cuusing  efectroli^iiiii.      This  actioii  is  one 
Jwliioh  liiis  lately  come  into  prominence. 

(5)  Tlit'y  create  heat  under  fi'rtitiii  etnirlit'Huis.     Tiie  galvanoeantery 
to-day  assnming  a  very  prominent  place  in  nome  of  the  departments 
l>f  surgery. 

lict  us  now  discuss  each  of  these  special  aetions  separately,  noting 
thi*  sr<^nenil  pfiintn  of  intei'est  pertaining  to  each  which  will  aid  us  in 
|irojK*rly  treating  our  patients.       Electrolysis  and  the  galvano-cauterj'' 

Iliave  heen  treated  of  in  previoni*  p«>ges. 
Stimulating  or  Irritating  Effect  of  Electricity. — This  i«  indi- 
tratcfl   in  many  diseased  conditifins  em-rHinttMed   hy  the  nenrologists  as 
well  as  by  the  general  practititmer.     Among  these  the  following  may  be 
prominently  mentioned  : — 

(Snnie  of  the  various  forms  of  cerebral  und  sfnnal  diseases. 
Depressed  irritability  of  some  speeial  nerve-trunks. 
Abnormal  resistance  to  conduction  of  electric  currents,  exhibited  by 
the  motor  or  sen**ory  nerve-filaments  of  some  part. 

As  a  counter-irritant  to  Home  [>athologie!d  eonilitu>ns. 
Trophic  dbturbanees  of  special  regions  (skin,  naiU,  bair^  etc.). 
Vaso^ motor  depression. 
Atrophic  ehanges  in  museles. 

As  a  means  of  indirectly  affecting  the  nerve-centres  through  the 
ensory   nerves,   thus    inHuencing    res|»iration,   ciiTulation,   phonation, 
iraso-motor  ])alhs,  jieripheral  organs,  tin-  muscles,  etc. 

The  methoiis  of  application  whirh   are  tiest  adapted    to  accomplish 
prritating  or  stimulating  eMccts  are  ilitlerently  staled  by  authoi's.     Per- 
sonal ly,  I  do  not  confine  myself  excltisively  to  faradaism  or  galvanism. 

The  ffiradttif  current  is  more  coiuiiionly  euvployed  for  this  purjiose 

than  the  galvanic.     The  eleetrodes  should  be  selected,  as  to  their  size 

[id  shape,  in  aceoi*dance  with  tlie  pails  to  be  acted  upon  ;  they  should 

well  moistened  with  salt  water,  antl   kef  it  closely  in   contact  with  the 

ikin.     Tlie  wire  brush   is  the  best  electi't»de  to  stimulate   the  nerves  or 

Mher  tissues  of  the  skin.     It  ssliouhl  be  nsixl  dry.     I  prefer  the  secondary 

aradale  eturent  to  that  of  the  primary  i'oil  for  stimulating  ettects. 

If  galvanism  is  emi^loyed  as  a  stimidant,  Hemak'ni  /?/ai^  of  moving 

Jie  v/ell-moisteued  cathode  rapi<lly  over  the  nerve-trunk  or  muscle  to  be 

*  stimulated,  with  a  curretit  sutiicientl}^  strong  to  cause  strong  w^ave-like 

contractions,  ia  a  gooci   one.     Another  methofl.  lerujcd    by  this  author 

^'^  iernnnai  labile  stimulation ^^^  consists   in  stroking  the  tendinous  end 

jf  a  muscle  with  the  cathode  so  as  to  aftect  the  entire  length  of  the 

Imusele.     In  both  of  these  methods,  the  anode  is  ke)jt  stationary  upon 
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some  imlifffsi^nt or  neutral  point— the  centre  cjl'tla^  sternum  by  prftferpucc 
or  the  nape  of  the  nmk. 

One  of  tSie  most  vigomufl  methods  of  stimniation  consists  in  rapi*ih 
changing  the  polarity  by  meaas  of  a  commutator,  when  the  galvanic 
buttery  is  emfdoyed. 

'Die  CoTfUdned  GurreM, — Another  method    which    1   etuploy  (it<^ 
irally  mentioBed  in  text- books)  conwists  in  conuccting  a  guliJmn^'^ 
Rttery,  by  mefUis  of  a  rheophort',  with  a  iaradaic  instruuiHit^  ili.ti» 
briup^iug  both  aetm^tnnl  and  indac^d  current  to  bear  upon  the  ti»s»it?s    s-^ 
once*     The  liieophore  wldch  connect*?  th<5  batteries  joiu^  the  |H>»iit.»-^^ 
binding-post  of  tbi*  galvanic  instrument  with   the  secondary  coil  of  "^^ 
fiiradaic;  tiie  two  rheoption?gi  connected  with  the  electrodes  run  ffocQ  -fc-^^ 
necrittive  binding- post  of  the  galvanic  and  from  the  aeeondary  eoil  of  -*K-^*' 
faradaic  instrumeiiL     The  tw^o  instruments  (feradaic  and  galvauk)  :^^^ 
arown  into  action  siinultaneously,  and  the  strength  of  the  cnrntut  &^^*W' 
jjloyed  is  graduated  by  the  number  of  cells  used  in  the  galTnnic  tmll^^ty 
rind  by  the  ertent  of  the  uverhip  of  the  g^econdary  coil  of  the  farad— ^•^ 
ImiftrilziieDt.     I  have  obtained  some  remarkiii)le  results  by  the  stlmuiat*^on 
thjj^  i^ix>duci;d  in  vurioim  forms  of  trophic  disturbances  of  the  nk*m  jafc— «** 
muscles. 

The  stiiiiiilalioii  of  nerve-fibres  (when  obstacles  aziat  to  ttiif 
dttction)  should  be  performed  peripherally  from  Hbm  aHa  of  fta 
sensory  nerves,  and  as  centrally  as  possiUe  in  molm  nenni 
Degenerated  and  atrophied  nerves  and  mnsdes  reqntio  a  disset^eAst 
the  currents  employed.     For  these  reasons,  the  site  of  stimolating  el* 
trical  applications  depends  upon  the  situation  and  character  of  the  lesi 
and  the  object  to  be  attained. 

Modifying  Effects  of  Electric  Currents. — The  irritability  ofnerc::^^ 
and  muscles  ma}'  be  influenced  by  electric  currents. 

In  certain  diseased  conditions,  we  may  expect  a  favorable  result  trc^:^^^ 
such  an  action.     Thus,  for  example,  in  some  types  of  paralysis,  in  ana^ 
thesia,  in  certain  vaso-motor  disturbances,  and  in  depressed  states  ^ 
cerebral  and  spinal  activity,  the  irritability  of  nerves  or  of  musculo 
fibres  is  diminished;  hence  we  resort  to  the  so-called  "  catelectrotoi 
action  '^  of  electricity  as  a  means  of  stimulating  and  restoring  the  norm 
irritability  of  the  tissues  affected. 

It  is  now  generally  accepted  as  proved  th&t  feeble  faradaic  curren 
will  accomplish  this  end.  Galvanic  currents,  when  applied  for  this  pu 
pose,  give  more  positive  results,  however,  than  faradaic. 

In  order  to  increase  irritability  b}*  galvanism,  the  negative  eleci 
should  be  applied  in  a  stabile  manner  (i.e.,  without  being  moved)  to  th^^  ^ 
part  upon  which  this  effect  is  to  be  produced;  and  the  strength  an-^^ 
duration  of  the  current  should  be  steadily  increased.     When  the  muscle^ 
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'  motor  nerves  have  been  exhausted  b}-  over-exertion,  excessive  fktii^ue, 
Itc.,  tbis  action  (U^rmt.'d  by  Hi-idenhnin  the  "refreshing  aeticjii  "  uf 
ealvanism)  is  particuhirly  imlieatinL 

■  Those  conditions  in  wbioU  the  norrnal  irritability  of  nervets  ur 
^vscleif  is  inlensijled  deimiiid  the  so-calh'd  '*  antdcetrotonic  action  "  of 
eleclncity,  Tlutsio  conditions  eumprisc  all  irritative  stiites  of  the  sii'iisory, 
motor,  and  vaso-motor  tracts  within  or  witbont  the  l»rain  and  spinal  cord  ; 
hence,  we  employ  this  actifui  in  neuralgias,  spasmodic  airectioiis,  hyperies- 
ibesia  of  any  of  the  eerebro-spinal  nerves,  headache,  excitation  of  any 
If  tlie  special  senses,  cerebral  and  spinal  irritation,  etc. 

H  In  order  to  decrease  the  irritability  of  ntjrve»  or  muscleti,  we  u»ay 
Bipioy  very  powt^rfid  faradaic  currents.  We  may  also  begin  by  em- 
ploying a  feeble  faradaic  current  and  gnulually  increasing  its  strengtfi  to 
ike  highest  point  of  endurance ;  thun  nmintaining  it  at  this  point  for 
knie  time;  and  subsequently  reducing  it  gradually  to  the  feeblest  cur- 
rent perceptible  to  i\u*  patient.  Tliis  method  is  known  as  the  ''  im'Tt'o^intj 
induction  vit'thod,'^     Klectrodcs,  well  moisten e<l  and  of  large  size,  should 

tr  employed  ainl  kept  immovable  upuu  the  same  points  during  the  appH- 
lion.     It  is  often  advisable  to  repeat  this  procedure  several  times  sit 
one  sitting  (FJrb). 

■  When  the  galvanic  current  is  employe^l  for  the  purpose  of  decreasing 
mitability,  the  positive  pole  is  made  fust  at  the  iM>int  to  be  intlucnced. 
The  current  is  increased  in  strength  iind  maintained  at  its  maxinium  for 

tme  time,  after  which  it  should  be  decreased  gradually  until  it  cannot  be 
reclined  by  the  patient.     The  gradual  decrease  of  the  current-strength 
pi^ vents  the  markeil  temporary  ir»crease  *jf  irritability  which  is  liable  to 
low  this  njtfthod  when  this  ste[)  is  omitted. 

Siutiv  elerlricily  extorts  in  many  cases  an  immediate  beneficial  elfect 
m  neuralgic  pains  (especially   upon  sciatica)  and   upon   the  various 
nsraodic  affections,  as,  for  exauiple,  chorea,  paralysis  agitans,  tremor, 
^ntracture,  etc.     These  ellecLs  are  obtained,  in  some  cases,  when  gal- 
lism  and  faradaism  have  proved  of  no  lieuclit.     I  should  never  regard  a 
case  as  incapalile  *A'  benefit  i\v  electric  trentmen!  unlil  static  electricity, 
the   form  of  insulation,  the  electric   wind,  or  the  spark,  had    been 
^roughly  tested.     I  have  hud  i>etter  results  with  this  form  of  current 
(tremor  than  witli  galvunisin  or  faradaism. 

Some  fornis  of  puin  (as,  for  exumple*  the  pains  of  ataxia,  sciatica, 

igeminal  neuralgia,  muscular  rheiimatism,  etc.)  are  oftentimes  relieved 

a   few  applications  of  static   electricity.     My  experience  with   this 

cnt    has    convinced    me    that    its    etlects    are    often    satisfactory    in 

ses  where  pain  is  a  prominent  sym|Jtoin,  when   galvanism  has  been 

led    without   benefit-       I    have   found    that    insulation   and    the    ,al> 

action  of  heavy  sjiarks  from  the  seat  of  pain  give  the  best  results. 


^^^  LECTCTHES  ON  NEBTOUS  DISEASES. 

H  iberapeutical  ageut   will   l>e   dbcuesecl    sejmratelvt   Ut**r  m  this 

^^^^  Catalytw  Atn-ioN  of  Electrical  CuRRENta^ — rndj^r  tbig  headtaf 
^Vwe  include  (I)  an  iucrease  of  absorption   produced  by  dihitation  of  lb* 
^"^capilkry  bloud-vessela  and  J^^mphaticB;  (2)  an  increased  eai>ftbiHtjtif 
tissin^w  for  imbibition  of  liuidts,  througii  an  increase  of  osmotic  proonsaet; 
I  (H)  cimugeB  in  the  diartsi^iimilation  and  untrition  of  nerves,  on  accouut  of 
[tht.*ir  stimulation  or    refr^sliing    e fleets ;    (4)  cbanges  in  the  niolwular 
ftrnuigcriient  of  tiaaues,  caused  Ijy  electrolytic  processes;  and  (h)  l(i« 
[results  of  the  transportation  of  fluids  from  one  pole  to  the  other  ( lUttuik 
f'snd  Erb). 

RcLiiak  has  shown  that  muscles  l>ccotne  congested  and  grottly 
I  Bwolleu  wlu-n  siibjectecl  to  galvanism*  T[wy  are  n^^nrlered  tense,  and 
[(according  to  this  r^bserv^er)  ahtjorb  water  mure  freely  than  mu»ck  wliicb 
[has  not  been  galvanlzetL 

Cliiintrcft  of  a  mjirketl  elnmicter  mny  In?  i  ad  need  in  the  skin  by  pil-* 

[Tanisin*     These  havv  hft*ii  studied  by  Erb,  Remak,  Bollinger, and  otiit^r*. 

The  vaso-miit<ir  nerves  may  be  intlueiiced  by  electricttl  carfMit*. 

iTUirt  is  s*hown  by  many  of  the  later  iiivesti«xat»ons^ — ^jiromineatly  tlio»*e 

fcof  Lowenfehi,    winch    apparently    ikinoas^tratc    that    contmcliim   and 

dilatation  of  the  vcHsels  of  the   hrahi  result,  resp4*ctiv©ly,  f^m  aiitisrfi- 

Gposti-rior   and   transverse  currents  through  the   head  from  a  galviiDic 

itt4*ry. 

Although  we  Hn%  as  yet,  unable  to  $peak  with  poaitlveness  ri^itling 
the  1  i-rhiinty  of  the  cntalytic  elTcct?*  of  electrical  current -i,  nr  tr-  rnnpntit 
the  forms  of  disease  which  are  to  be  regarded  as  specially  indicsting 
these  catalytic  etlects,  still  it  may  be  said  that  the  following  states  h«ve 
been  successfully  treated  by  electrical  currents,  and  that  the  cures  are 
probably  to  be  attributed  to  a  catalytic  action.  (1)  inflammatory atfec- 
tions  of  the  nervous  system,  including  sclerosis,  myelitis,  neuritis,  etc ; 
(2)  arthritis  and  chronic  exudations  into  joints ;  (3)  glandular  enlarge- 
ments ;  (4)  hard  cicatrices,  periosteal  swellings,  and  fibrous  adhesions; 
(5)  contusions,  sprains,  extravasations  of  blood,  and  other  results  of 
traumatisms. 

The  galmnic  current  is  the  one  that  is  generally  employed  when 
catalytic  effects  are  desired.  In  diseased  conditions  of  the  brain,  spinal 
cord,  or  any  of  the  deeply  seated  organs,  the  faradaic  currents  are  not 
usually  productive  of  benefit. 

The  "stabile  method"  of  application  of  the  galvanic  current!* 
preferable,  to  my  mind,  when  catalytic  action  is  to  be  attained.  The 
strength  of  the  current  should  be  sutticient  to  easily  overcome  the 
resistance  oflfered,  and  the  duration  should  be  suflicientl}'  prolonged  to 
accomplish  changes  in  the  tissues  subjected  to  its  influence.     One  pol« 
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ret  in  ejilt-water  and  iisvtl  fis  (irevioiisly  (U'srrilmfK     By  this  instnmieiit 
tht'   limid  of  tlie  iittetKlunl  in   nlone   Rul>ji'<.*tiMl   to  the  eiirroiit,  ami   tlif 

Ilingers  ran  detect  ninseular  trout  met  ion  in  tl»r  pntit^iit  even  when  loo 
R?el>lt?  to  be  seen  easily.  As  an  adjunct  to  niftHsage,  I  employ  lUis  «hl*1uI 
fjisil  riHncnt  witli  rU'oide*!  benefit. 
i  (i>;vEKAL  Galvanization. — The  *4tep?*  ivqnired  by  tlii«  method  tuv 
Bimilar  to  those  previously  described,  except  that  tlie  ennstant-cmrrent 
^ttery  is  em])loyt*d  in  place  of  a  fanldaic  niaclune. 
Ckntral  Galvanization. — The  catliode  is  jihiceil  over  the  epigas- 
ItrintiL  TfjiK  rleutrndc  shcmld  he  of  [urge  size.  The  anode  is  stroked 
over  the  forehrad,  with  a  fiirrt'iir  of  about  two  niilliamprres,  for  two 
miuntes;  tht'u  nvade  siabih*  over  tla*  crauiiun  for  alK>iU  two  minutes; 
then  moved  up  ajid  down  tlje  neck  on  each  side  for  the  same  duration  ; 
finally  it  shonhl  be  moved  along  the  lentrth  of  the  spine  Ibr  about  five 
minutes.  This  method  was  a  favorite  tme  with  the  late  Dr.  Denrd,  who 
reporteil  cures  of  gastral^^ia.  liysteria.  by[>orhondrinsis,  nerviuis  t\ys- 
pcpstia.  and  many  of  the  symptouLs  of  cerebral  and  spinal  neurnstlienia 
by  iti*  continued  use.  In  two  cases  of  gastralgia  in  which  I  per^^onally 
empkned  it  lor  souu'  time  I  obtained  an  al>solute  recovery. 

TnK  Klkcthual  B.vrn. — This  method  of  adnnnistration  of  electricity 

^Mo  a  patient  may  be  accomplished  liy  using  a  metal  tub^  or  one  which  is 

^wDCJUiposed  of  a  ncm<*ondiictor.     If  a  metnl  Inb  is  emjiloyed,  the  patient 

^Kniust  Im^  protected   ri(»ni  actual  contact  with  it.     This  is  nsuidly  iiccom- 

plisllfKl  by  means  of  wotiden  slats  or  wome  other  medium  oj' support  for 

the  patient  when  immersed.     If  tlie  bath-tub  is  td*  metal,  one  rhei^phore 

of  the    battery    employed    is  attacbecl    to    the    tub,   wluk*    the   <»tlier   is 

attached  to  an  ek^etrode  ijeld   by  the  ]>ntient  or  placed  in   contact  with 

his   bodu     If  the  tub  is  nf  a  non-conducting  nuiterial,  botli   eleetrodes 

may  be  placed  in  tlie  water.     The  electrodes  eni[ik)yed  shr>nkl   be  very 

large  (otXen  running  the  entire  length  of  the  tub),  in  order  to  allow* 

of  as  great  a  <litrusion  of  the  electricity  as  possible.     The  fluid  In  the 

tub  may  be  8im|»le  water,  or,  |>J'*^**^i'*i^l*l<^»  ^  solution  of  salt,  soda^  or 

tan  acid. 
The  battery  employed   for  a  batk  should  have  \  ery  large  i>lates,  so 
m&  to  generate  an  abundant  tptaiHiiy  of  electricity  w^ithout  a  very  Idgh 
eltH't ro-rnot  \ ve  force. 

rersonaily,  I  am  nrd  a  strong  advocate  of  this  method  of  treatment. 

It  violates  one  of  the  fundamental  principles  of  electrical  treatment  of 

localized  affections  in  tliat  it  <loes  not  confine  the  t>olar  action  to  the  jiart 

[or  jiarts  diseased.     In  the  seerunl  place,  I  have  not  found  its  tonic  nctiofi 

bto  equal  that  of  general  faradization  or  general  galvanization. 

Strong  claims  have  been  made  in  its  favor  as  a  remedy  for  tremor 
[(especially  of  the   akH>holic  and  mercurial  varieties)   and   for  chronic 
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articular  rheumatism,  but  I  am  not  yet  convinced  that  they  are  to  be 
regarded  as  well  established. 

If  the  reader  desires  to  try  this  method  of  treatment  in  any  case,  it  is 
well  to  know  that  the  temperature  of  the  bath,  as  well  as  the  strength  of 
the  current  employed,  should  be  modified  by  the  condition  of  the  patient. 
The  duration  of  the  bath  should  never  exceed  thirty  minutes,  and  ten 
minutes  will  generally  suffice.  The  current  should  be  strong  enough  to 
be  perceived  by  the  patient  in  all  cases.  The  elements  of  the  celts 
employed  to  generate  the  current  should  be  large,  in  order  to  insure 
quantity  as  well  as  electro-motive  force. 

The  Relief  of  Painful  Points. — One  of  the  most  generally  useful 
effects  of  electricity  is  the  relief  which  it  affords  in  many  cases  to  pain. 
Of  all  the  methods  of  treatment  of  neuralgia  now  employed,  I  consider 
electricity,  in  some  of  its  various  forms  of  application,  by  far  the  most 
efficacious.  Personally,  I  have  almost  discarded  internal  medication  for 
the  relief  of  this  class  of  sufferers. 

In  the  majority  of  subjects  afldicted  with  neuralgia,  painfhl  points 
may  be  detected  along  the  course  of  the  affected  nerve  or  its  branches. 
These  are  situated,  as  a  rule,  where  the  nerve  gives  off  a  branch  or 
bifurcates,  and  also  where  it  passes  through  a  foramen.  Sometimes 
it  is  necessary  to  make  pressure  along  the  course  of  the  nerve  to  detect 
the  existence  and  seat  of  these  points. 

Now,  it  should  be  remembered  that  the  successful  electrical  treatment 
of  neuralgia  de[)end8  largely  in  some  cases  upon  the  direct  treaimeni  of 
the»e  painful  points.  They  seem  in  some  wa}'  to  have  a  Telationship 
with  botli  the  production  and  relief  of  some  types  of  neuralgia,  as  well  as 
spasm  of  the  muscles,  ataxic  symptoms,  and  other  forms  of  nervous 
diseases.  These  points  may  be  the  seat  of  a  localized  periostitis,  a 
circumscribed  inflammatory  exudation,  a  neuritis,  an  enlarged  glaml, 
and  many  other  conditions  which  create  nervous  phenomena.  In  a  few 
instances  the  symptoms  even  of  ataxia  have  been  relieved,  hy  the  elti»- 
trical  treatment  of  painful  points  in  the  region  of  the  spinous  and  trans- 
verse processes  of  the  vertebrsp,  by  men  of  note,  among  whom  may  Inr 
mentioned  Brenner.  Kemak,  Meyer,  Legros,  and  others. 

The  steps  which  yon  should  employ  in  the  treatment  of  painful 
points  are  as  follow  :  1.  Use  the  galvanic  current,  employing  from  thr«r 
to  eight  (jrenct  cells.  2.  Apply  the  anode  to  the  painful  spot,  and  kot'p 
it  stationary  at  that  point.  3.  Place  the  cathode  at  some  inditfen*iit 
point,  preferably  the  sternum.  4.  Do  not  use  a  current  which  will  Iw 
excessively  painful  to  the  patient,  nor  exceed  five  minutes  in  the  appli- 
cation. I  frequently  do  not  allow  the  duration  of  the  current  to  exceed 
two  minutes  at  a  sitting.  It  is  advisable,  in  persistent  cases,  to  make 
the  applications  daily. 
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Of  late  some  t»x|K'rirtuMits  btive  bfeti  luade,  with  !ipi>arent  benefit,  Uy 
[having  patients  of  tlii>  dnss  weur  over  the  liaiiifiil  i>oint8  a  pit*ce  i*f 
Ifnetah  CQ\\n{^X{}i\  witli  fumther  piece  of  metid  (which  is  also  in  eonliiel 
twith  the  fikin)  by  an  insulateti  wire.  The  best  metals  are  zinc  and  «'up- 
lT»er,  They  sboiiUl  be  l»riirhtly  jmlishid  Iteture  tlie  apiilicatiun^  nnil 
Bhunlil  have  a  piece  of  rljunpeiied  linen  hetwt'en  thein  arid  the  Bkin, 
T\%^X  may  be  wurn  continuously  for  weeks,  or  ehitnged  each  day  on 
*  retiring  and  rising. 

Some  :uitlujr»  recommend  the  enj])li»ynient  of  vtry  feeble  gahmnitr 
!:  a  r  rent  a  fur  an  hour  or  im*}  at  each  fitting,  the  anode  beinij  placed  over 
''the  painful  puint.  Le  Fort  i^oeJ*  8o  far  as  to  siigjrest  the  (iropriety  of 
n[*pjying  such  currents  continuously  for  weeks,  by  means  of  ordinary 
rheoj>h*>res  and  electrodes,  ivheu  fatty  changes,  contractures,  or  refiex 
jmralyseH  are  to  be  eonduilcd. 

I         EhErrftoLYSis, — When   a   galvanic    current   is   concentrated  within 

aniiujii  tissue  by  a  close  approximatinii  of  the  electrodcH,  or  wdicn.  by 

means  of  the  **  pcdar  method  ''  anil  insulated  needles,  a  •galvanic  current 

of  bigh  intensity  is  made  to  traverse  some  selected  spot  upon  the  human 

l>i>dy.  tliere  is  ai>t  to  be  a  chemical  decomposition  of  the  water  and  sMits, 

atkI  a  coaguhiiitin  f»r  theiillmndnoiis  elements  t»f  the  tissue  tlms  acted  upon. 

The  salts  are  theo  s^jmrated  into  their  bases  and  aeids,  wddlc  the  water 

_is  siniultaneoiiHly  dccompose^l  into  hydrogen  and  oxygen.     The  positive 

Lpole  attracts  to  it  the  acids  and  the  oxygen ;  the  negative  |jole  attracts 

to  it  the  alkalies  and  the  hydrogen.    For  this  reason  the  insuhited  needles 

Itend    to   become   oxidized  when   they  are  connected   witli   the   positive 

[riieophore.     TUvy  dt>  not  liecome  so  wdien  attached  tii  the  negative  rheo- 

phore.     The  free  alkalies  deposited  at  the  negative  electrode  are  apt,  vn 

tbe  other  haiul,  to  uause  destructive  elfects  upon  adjacent  tissues.    These 

ire  greatly  in  excess  of  that  produced    l>y  the  oxidation  of  the  nielid 

paints  of  the  inswlated  needles  when  joined  to  the  positive  rhenphore. 

I  When  we  wish  to  test  the  strength  of  the  current  which  we  propose 
to  employ  for  electrolysis » it  may  be  easily  done  by  sending  the  current 
through  the  white  of  nn  egg  for  twenty  or  thirty  minutes.  In  that  time 
it  should  coagulate  the  albumen. 
I  In  order  to  i*each  the  parts  upon  which  w^e  most  desire  to  perform 
electrolysis,  it  is  ofteti  necessary  to  |>erf orate  tfie  skin  and  the  noisi'lrs. 
To  do  this,  needles  are  employed,  Tliey  sliould  be  insulated  with  hind 
rubber,  eoUodion,  or  shell  ax*,  except  at  their  point  for  one-half  inch,  and 
l^^the  uncovered  [Mtrt  should  be  gilded,  as  a  ruk%  in  order  to  prevent  its 
^Roxidation,  They  shouhl  be  from  two  to  live  inches  long;  should  be 
^Hetrong  enough  to  penetrate  tissues  without  a  liability  of  breaking ;  shind<l 
^*  be  as  small  as  is  consistent  with  the  current-strength  to  be  cm]*loyed  ; 
and  should  be  so  arrange*!  as  to  enable  the  operator  to  adjust  them  in  a 


rliautllt.*  to  whicli  one  of  the  rbeophores  of  the  btittery  may  be  attHcIjui 
Ortlhiury  sewing-needles  strung  ou  a  wire  mny  be  em  ployed  in  treattiiii 
siil^erllfial   iiievi,  tumors,  etc,,   if  you   kick   the    InHtninientii  spwidiy 
K       desigTied    for  the   purpose*     Vou   may  ehelkc  them   for  inftulation  if 

V  deemed  best. 

^B         It  is  very  important,  in  soma  e&st^,  that  the  insulation  of  t\w  nmlli'j* 

employed  l*e  as  perfect  jis  possible;  and  that  the  ti|»**  of  the  aeeilk^be 

trmngniar  or  lancet-tjhapod,  in  order  that   they  may  [lenetrate  tb^  xkio 

with  ease.     The  ueedlt's   and   handle   required   can   be   bouglii  i^f  nuy 

W        manufaetnrer  of  electrical  applianeeg, 

m  The  battery  employed   for  eleetrolyfiis  nmd  not  be  unlike  tbt  Tor 

%  ortlinary  medical  purposes.  Twenty-four  of  Grenet's  cells  will  pfodiri' 
J  a  surticient  intensity  of  current,  provided  they  are  frci^hly  filled.  Robin '» 
I  Stat  Lament  that  a  current  of  forty-five  milliumperea  is  requisite  must  l)!* 
I  based  upon  a  very  iimited  external  re.si stance.  It  la  well  to  use  a  li»tt^n 
■  of  jjreater  power  thjiu  is  actually  required,  so  that  fres^h  cells  rni*  h 
^^  ndiled  witli<nii  l>reakiug  the  current  tlnring  the  operation,  when  flt^eniw* 

r. 
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necessar}'.  Personally,  I  use  insulated  coi)per  wire  for  rheophores  when 
performing?  electrolysis,  in  preference  to  the  tinsel  cords  commonly  era- 
ployed  for  electric  applications.  They  are  less  flexible  than  the  tinsel 
cords,  but  they  are  vastly  superior  to  them  as  conductors. 

Electrolysis  has  been  employed  for  the  following  purposes,  with 
more  or  less  success  : — 

1.  The  coagulation  of  blood  in  aneurismal  sacs. 

2.  The  relief  of  njevi  and  erectile  tumors. 

3.  The  cure  of  cystic  tumors. 

4.  The  cure  of  goitre. 

5.  The  cure  of  ecchinococci. 

G.  The  cure  of  ovnrian  cysts,  and  those  of  the  broad  ligament 
The  cure  of  urethral  stricture. 
The  cure  of  malignant  and  fibroid  growths. 
The  cure  of  hydrocele. 
The  destruction  of  the  foetus  in  extra-uterine  pregnancy. 

11.  The  removal  of  cicatrices,  polypi,  and  other  new  formations. 

12.  The  destruction  of  superfluous  hairs  and  their  follicles. 


7. 

8. 

9. 

10. 


GEITEIIAL  ELECTKO-THEKAPEfTICK. 


tm 


Since  nian\  uf  tlieso  ('nnililioii!^  romt*  rmilor  (lie  oliservation  of  the 
lli*urfih>L(it-t,  oitht^r  as  a  fsH'tur  in  tlu*  esiiisatioii  of  nervous  sv  tnptuin!^  or 
1^^  ey-oxistiiig  trouhlt^s  which  lirmaml  reliei',  it  iiisiy  not  \\e  ina])i>rrij>rint** 
%i}  hastily  dwell  upim  the  elertricul  tii'utment  of  such  eonditioy?.  in  n 
rohiine  uf  this  rhiirsu'tiT. 

Kesperting  the  trt'tthneni  o/  large  anenHmual  t^acn  by  this  nuthntl, 
rt4itislic8  show  that  the  utieration  merits  more  geiienil  rfeogiiition,  sis  a 
uesms  of  possible  cure  *if  intrfi-thonieie  iiml  abdoininul  nneurisms  whieh 
annot  be  9alcl>^  treated  by  ligation,  than  it  has  reeeived-  Nine  eiires 
>ut  of  thirty -vse veil  cases  have  been  eollceted  by  iHinejin  iVoni  varions 
tonrces;  and  Hartholow  has  sini^e  eoUfeted  olhcrs  which  have  been 
B-netited  by  it,  Mlthon«;h  not  positively  emvd  In  none  of  these  eases, 
HO  far  as  I  ean  aseertruin^  wan  the  enrrent-strenj^th  iiieasnred  by  a  tiJib 
.vanoineten  Tliere  is  reason  to  hojie  that  the  operation  may  beeome 
Boro  generally  employed  when  the  nteps  of  the  t^r<>t!fdnre  necessary  to 
'Tt^  success  are  detennined  with  greater  exuchiess.  There  seems  ti»  he  a 
donlit,  as  yet,  reganling  the  best  methoil  both  of  gi^neratini^  ajnl  direet- 
^Mng  the  cnrrent,so  as  to  prevent  suppuration  and  secondary  lieniorrhage. 
^Hn  two  eases  of  blood-KacB  upon  the  face,  intnisted  to  my  cure,  I  have 
^fcueeeeded  in  eousoiidatiny  the  tnin<jr  and  ctfeeting  its  radictd  cure  \^y 
^Blhis  means  without  8uppuratu>n  or  other  complications.  I  em[iloyed  the 
^^ positive  rheophore  for  tin*  needles  and  [ilaccd  the  cathode  at  the  uajw 
of  tlie  neck  in  both  eases*  The  duration  of  the  two  sittings  in  eacb  cjise 
rwas  altout  ten  minutes,  and  twenty-four  Grenet  cells  were  cmploycrb  I 
[beHeve  that  the  ano<1e  jiroduceH  the  tirmest  clot ;  hence  the  danger  cd'  hem- 
orrhage on  the  withdrawal  of  the  needles  is  less  tlian  when  the  cathode 
Is  em])loyed.  The  risk  of  cudiolisui,  as  ii  result  of  ilisintegration  of  the 
tlot,  does  not  seem  to  be  so  great  as  one  might  at  lirst  imagine. 

The  employment  of  electrolysis  in  cystic  tumors  of  the  neck,  the 
ovaries,  and  the  thyroid  gland,  has  been  resorted  to  by  many  extwri- 
menters  cd'  note.  Among  these  may  be  mentioned  Althaus,  Amussat, 
dtxmann,  Clemens »  Semeleder,  and  others.  Some  of  the  cases  reported 
t'eni  to  i:>rHnt  ti»wtird  this  metJiod  of  treatnu^nt  of  these  diseased  eou- 
iitions  as  potent  and  companitively  devoid  (if  danger  if  properly  carried 
»Qt. 

Tlie  irealmeul  **/  urHhral  sfritlttre  l>v  elt-etnilysis  I  Iiave  always 
heretofore  com  hated,  chiefly  because  I  tldnk  it  less  safe  and  far  less 
ipertain  than  grndnal  dilatation*  I  must  confess,  however,  my  prejudices 
flay  Ih»  njore  or  less  without  foundation.  My  i*crusal  of  the  reported 
tures  by  this  method  iias  not,  as  yet,  carried  to  my  mind  a  thorough 
conviction  of  the  permanency  of  the  cure.  The  method  still  seems  to 
me  to  lack  absolute  precision,  which  should,  to  my  mind,  form  tlie  basis 
of  all  surgical  procedures  within  that  cmuiL     I  am  having  made  some 
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modifications  of  urethral  electrodes  which  I  believe  will  insnre  gmter 
precision  than  any  yet  devised. 

Ordinary  eases  of  goitre^  and  the  enlargement  of  tht  thyroid  gkni 
which  accompanies  Baaedow^s  disease^  have  been  cured  by  electrolyiis. 
Rockwell  and  Butler  have  reported  some  astonishing  results  in  ttie 
treatment  of  exophthalmic  goitre  by  galvanism  of  the  thyroid  ghnd. 
Rockwell  places  the  cathode  over  that  Itody  and  the  anode  over  the 
solar  plexus,  combined  with  the  employment  of  the  anode  in  the  aaricolo- 
maxillary  fossa  and  the  cathode  over  the  cilio-spinal  centre  (cerrkal 
segments  of  the  spinal  cord)  at  each  sitting.  His  cases  of  reported  CDre 
required  from  fifty  to  sixty-nine  sittings.  Needles  were  occssiomUy 
employed  upon  the  goitre.  This  treatment  was  supplemented  by  the 
use  of  iron,  zinc,  digitalis,  and  ergot;  and  a  restricted  diet,  with  in- 
structions regarding  the  necessity  of  tlie  repression  of  the  emotionB  ind 
passions,  was  enforced. 

The  arrest  of  eictra-uterine  pregnancy  by  electrolysis,  and  «l«o  hy 
shocks  transmitted  through  the  sac  from  Leyden  Jars  charged  with  ititie 
electricity,  from  a  galvanic  battery,  and  also  ftom  a  fhrwiaic  mscliiDe, 
constitutes,  perhaps,  one  of  the  most  successful  and  remarkaUe  contri- 
butions to  medicine. 

The  treatment  of  cancer  by  electrolysis  has  l>een  followed  by  8«t* 
factory  results  iu  some  cases,  according  to  the  observations  of  Betid, 
Butler,  Mussey,  and  Nefbel.  The  question  of  accurate  diagnosis  of  the 
cases  reported  as  cured  must  still  be  considered  as  unsettled.  The 
results  apparently  obtained  should  certainly  awaken  the  profession  to  a 
trial  of  this  method  of  treatment  of  a  malady  which  internal  medication, 
cdnstics,  and  the  knife  seem  powerless  to  combat. 

Bartholow  rei)orts  a  cure  of  four  out  of  six  cases  of  fibroid  tnmnrfi  of 
the  breast  by  electrolysis.  The  remain inj^  two  patients  failed  to  continvu' 
treatment  for  a  sutllcient  length  of  time.  He  did  not  employ  nee<lles  in 
any  of  these  cases. 

The  7'elief  of  hydrocele  by  the  introduction  of  two  needles  connected 
with  the  rheophores  of  a  <ralvanic  battery  and  brought  within  a  half-inch 
of  each  other  at  their  points  has  been  reported  by  Rodolti,  Frank,  Bar- 
tholow,  and  others.  Some  of  the  cases  reported  as  cured  retjuired  only 
one  application. 

In  dismissing  this  subject  it  ma}'  be  well  to  summarize  the  etfecis 
of  electrolysis,  as  follows  : — 

1.  A  feeble  current  tends  to  cause  dilatation  of  the  capillaries  and 
the  lymphatic  vessels,  and  thus  to  aid  in  absorption. 

2.  A  stronger  current  decomposes  the  salts  and  the  water  of  tissues, 
jind  coagulates  the  albuminoid  elements. 

8.  A  disintegration  of  the  tissues  immediately  adjacent  to  the  \Ki\e 
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which   proilucDR  the  ertbuts  provioiisly    df^crihed   takes   place,  with   :iu 

tcape  of  hiiblilcs  ot"  gas,  when  the  decomposition  of  tisRues  is  active. 
4.   As  an  eschar  tntvy  he  formed  I»v  a  current  of  great  intensity,  it 
maintained  b}'  some  authors  that  the  cicatrix  which  results  fron*  sne)» 
n  fthnmh  is  soil  and  pliaiiie  if  th*-  eschar  ha«  been  made  by  the  nnode, 
^^nd  dense*  with  a  tendency  to  contract,  when  due  to  catlHid-d  nrnnn.     I 
H|^in  unable  to  confirm  or  deny  this  statement. 

5.  Tlie  danger  in  electrolysis  18  that  of  *^dtHng  too  much"  rulhei 
than  too  little.     The  tormer  error  canntH  lie  repaired;  the  latter  can  by 

^■repeuted  sittings, 

6.  When  nn  cHcharotic  elfect  ib  (k'sired,  it  is  well  to  have  the  needles 
made  of  zinc.  The  ilccomiiosition  of  the  chloride  salts  forms  indirt^etly 
tlie  chloride  of  zinc^  because  the  liberated  chlorine  attacks  the  needle. 

LThift  is  absorbed  by  the  tissues  adjacent  to  the  needle,  mid  an  esclnirotic 
Btlect  is  tlius  produced*  In  the  treatment  of  malignant  growths  such 
iiee<1leg*,  with  currents  of  weak  intensity,  and  long  sittings,  seem  particu- 
jlnrly  well  adapted.  This  method  is  almost  pn  in  less,  and  has  produced 
excellent  results  in  some  cases  reported. 

7.  The  introduction  of  needles  into  the  tissues  is  not  an  ahstVlule 
necessity  when  treatujcnt  by  electrolysis  is  indicated.     The  same  etlccls 

a  lesser  degree  may  be  obLnined  by  placing  the  ek^ctroded  in  contact 
"with  cutaneous  or  nnicon^  surfaces. 

IX.  The  employment  of  iron  needles  has  been  suggested  for  the  rnpid 
coagulation  of  blood,  on  account  of  the  styptic  effect  of  the  chloride  of 
Iron  wliich  tends  to  form  liy  the  libendion  of  chlorine  from  the  chlorides 
of  ^lodium,  potassium,  and  cahninii. 
Thk  OALVA!*Jii-CArTERY.— When  a  large  quantity  of  electncity  is 
forced  through  the  resistnuce  otfered  to  its  jm-ssage  by  a  platinum  wire 
or  a  strip  of  plntiiium  (usually  bent  into  the  Ibrm  of  a  knife),  the  heat 
jirodnced  causei$  the  platinum  to  rapidly  appnmch  redness  or  whiteness. 
Such  an  arranirement  is  known  as  a  ''cautery  loop"  or  a  ''cautery 
knife."  The  battery  which  is  imt«loyed  to  gencmte  electricity  in  Butlicient 
quantity  to  accomplish  such  a  result  is  known  as  a  ''cautery  battery.'' 
In  cautery  batteries  the  (dates  are  large  and  near  together;  hence  unusual 
precautions  have  to  be  taken  to  prevent  ^'  polarization/*  which  tnkes 
place  very  rapiflly  on  account  of  decomi»ositiou  of  the  tlnitl  in  which  the 

•elements are  immersed. 
Of  all  the  devices  which  have  been  suggested  to  overcome  this 
diinculty,  I  fu-efer  tluit  r>f  Dr.  Pitlfird.  In  the  battery  devised  by  him 
the  zinc  plates  are  perforated,  so  that  t  lie  tbiid  can  be  forced  through 
them  ut>on  the  platinum  plates  by  means  of  a  rocking  inoti<ui  when  the 
ery  is  in  action.    The  assistant  ^\* 
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ly  degree  of  heat  re4pure»l  by  mnkin-^  the  phitesmove  slowly  or  rft]ndlv 
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the  current-strength  employed,  from  its  scale.  It  is  neither  scientific 
nor  accurate  to  simply  record  the  number  of  cells  emjiloved.  Cells  o^row 
weak  by  long-continued  use,  by  polarization,  and  otlier  causes.  Incase 
a  faradaic  instrument  is  erai)loved,a  galvanometer  is  useless  ;  hence  you 
should  record  the  number  either  of  centimetres  or  inches  of  the  priniarv 
or  secondary  coil  employed. 

4.  Always  endeavor  to  apply  one  of  the  poles  to  the  jwirt  wliicli  is 
diseased.  The  i)lates  of  Ziemssen  which  I  incorporate  in  this  volume 
indicate  the  situation  of  the  **  motor  points ''  of  the  head,  trunk,  ami 
extremities.  Such  plates  will  enable  you  to  direct  your  treatment  to 
any  special  nerve  or  muscle. 

5.  Acquire,  by  frecpient  experimentation  upon  yourself. a  knowle^lge 
of  the  ettects  of  different  current-strengths,  the  situation  of  most  of  the 
more  important  nerve-trunks,  tiie  formuhe  of  contraction  of  healthy  nerve 
and  muscle,  and  all  other  information  necessary  to  the  use  of  eleetricitv 
in  medicine. 

0.  Never  use  too  strong  a  current  upon  a  patient  at  the  first  sittinj:. 
It  may  frighten  him,  and  he  nuiy  never  return.  It  is  always  l)est  to 
begin  with  weak  currents;  in  the  majority  of  cases  weak  currents  are 
indicated  rather  than  strong  ones. 

7.  If  you  have  no  galvanometer,  the  intensity  of  a  galvanic  current 
can  l)e  apjn'oximately  determined  by  the  l)urning  sensation  prdluced  in 
the  skin  by  the  electrodes  when  they  are  applied  to  it. 

8.  The  '*  i)olar  method  "  is  more  painful  when  the  faradaic  current 
is  employed  thnn  when  tiie  galvnnic  cnrreiit  is  used.  It  is  not  well  to 
scprirMtc  X\w.  pok*s  of  ii  t:ir:hl;iic  iiuicliiiu*  too  widely  ;  pnin  is  int(Mi>irH**l. 
and  no  spceinl  iKMielit  is  gMincd  ]>y  so  doing.  l{(»nionilK»r  that  tln' tarn- 
(hiic  c'urriMit  1ms  no  tixed  polnrity.  A  gnlvnnometer  will  rccor-l  tlh' 
(litrcivnee  lu'twct-n  the  current  produced  by  the  "make"  :ind  ••break" 
(►f  the  circuit  only  ;  hence  it  is  of  no  vjilue  in  determining  the  inteu>it\ 
of  ti.e  fMr:i<l;iic  current  :ictu:illy  ndniinistered  to  a  patient. 

t>.  The  ••  pohir  method  *'  is  idisolutely  re<|uisite  to  elect ro-diagntj^i-^ 
when  the  gnlvnnic  reactions  of  nerve  or  muscle  are  l)eing  teste<l.  It  con- 
stitutes thebe<t  method  mIso  of  ndministering  the  galvanic  current  f«»r 
therapeutical  purposes,  because  it  is  usually  important  that  the  anod.- «>r 
cathode  exert  it^  special  inlbience  upon  the  part  <liseas(Ml.  The  farther 
apart  you  place  the  poles,  the  less  is  the  collect  of  the  indillerent  or  neutnil 
pole  ui)on  the  pMit  which  you  wish  chietly  to  inrtuence. 

Although  clinical  experience  seems  to  ))rove  that  we  obtain  ditlereiit 
results  in  the  majority  of  cases  l)y  employing  the  anode  or  cathode  tipt»n 
the  part  to  l»e  influenced.  1  nni  inclined  tocpiestion  the  correctness  of  the 
view  that  those  etfects  are  in  any  way  dependent  upon  the  direction  of 
the  transmitted  current.      We  know  that  it  is  not  possible  to  confine  an 
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electric  ciirreiit  to  any  t»iJt?  i.*liui]ia*l  b}*  iiieuns  of  aniinul  tissues.     Every 

current  becomes  ditfusrd  to  n  irreattT  or  less  extent,  as  is  ilbistrated  in 

lUtigranis  preijarcd  by  Krb  and  utlier  authors  ujmn  electro-tlieiiLpeutics. 

It  is  probably   more   correct   to  view  the  special    eflects   obtained    by 

.employing  the  positive  and  ne^^ative  ptde*i  of  a  galvanic  battery  as  the 

|i*l1eets  of  tlie  poU^s  lUeniselves,  nUbi-r  thitn  tbt*  restiii  ♦»!'  the  dirediou  of 

lti»e  enrrent 

10.  Ueniemlier  that  tbe  anode  ur  positive  jiole  *if  a  Lrjdvanie  liattery 
is  the  sedative  |>oh%  and  tlie  eatbnde  or  ue«j:ative  pok^  is  tlie  stiinnlating 

tor  irritiitingf  imie.     Wheu  the  cathode  is  made  tUe  imiitlerent  pole,  it  is 
well  to  use  a  very  larr^e  electrode. 

1 1,  Do  not  change  tUe  polarity  of  a  current  dnrin<j  its  application  to 
a  patient  any  oftener  than  cireumstances  demand.  As  a  ruk%  it  is 
unneceKsary  to  do  so  at  all.  It  causes  unnecessary*  irritation,  which 
should  alwa^'s  be  avoidetl.  In  the  treatment  of  neuralgia,  diseased  con- 
ditions of  the  brain  or  spinal  cord,  and  painful  points,  it  should  never  be 

^dorie  witboutsome  si>ecial  reason.     It  is  positively  contradndii'rtted  wlien 
H catalytic  etfects  are  desired. 

^H  12.    Wlien  ij^aivauic  currents  to  the  head  are  indicaterl  (especially  if 

^Kthe  current  is  to  be  sent  through  the  l»rain),  emph»y  only  those  of  mod- 
operate  intensity  (save  in  exceptional  eases),  and  do  not  reverse  the  current 
unles^s  there  is  trooil  reus  on  for  so  doinj^.     When  y<ui  reail  about  tbirly- 
eell  currents  being  sent  through  the  bniin,  it  is  safe  to  suppose  that  the 
battery  was  not  of  the  most  active  kind,  or  that  the  ability  of  the  patient 
^to  endure  such  a  current  was  very  exceptional.     It  is  rare  to  meet  with 
^Pa  jiatierjt  who  can   tolerate  a  current  of  mi»re  than  from   three  to  six 
milliamfwri's  through  the  brain,  and  it  is  not  safe  to  break  currents  oC 

•  high  intensity  when  employed  alwiut  the  bead. 
13.  Static  electricity  will  sometimes  produce  muscular  contractions 
when  faradaie  currents  will  not.     In  hysterical  conditions,  some  of  the 
spasmodic  diseases,  sciatica,  and  organic  spinal  altections,  it  is  well  to  try 
this  form  of  electricity  when  yalvjinism  fails  to  atford  relief. 

114.  Kespi-eting  the  duration  of  individual  ap|)li<^'ati<^n8  ot  electricity 
in  its  variiuis  forms,  my  experience  teaches  me  that  short  sittings  accom- 
plish as  much,  and  often  more,  than  long  ones,  I  seldom  exceed  five  or 
six  minutes,  unless  I  am  eurlcavoring  to  induce  catalytic  action,  to  l^enelit 
chronic  articular  rheumatism,  etc. ;  or  when  I  am  em|>loying  general 
faradization,  general  galvanization,  central  galvanization,  electrolysis, the 
^alvano*cauterv,  or  other  procedures  which  require  a  longer  sitting. 
Frequently,  thirty  seconds  to  two  minutes  is  nU  that  is  required  when 
ksome  particular  part  of  the  body  is  alone  to  l>e  galvanized  or  faradized. 

15.  It  is  hutiossible  to  lay  down  any  rule  which  will  guide  you  in 
[determining  the  frequency  of  the  applications  rei[uired  by  any  imUvidual 
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ease.     It  is  atjldom  necessary  to  t^tnploy  this  agent  aftencr  llian  every 

day,  and  tliroe  sittings  a  W(*t*k  will   Bnffice  in  the  majority  r>f  cnm*^*    If  ^ 
the  difeease  is  of  a  eht'oinc  tyjKs  it  is  often  advisalile  to  Qceatioually  di**- 

[continue  treatment  for  a  few  weeks,  and  then  to  renew  H  with  \i$^* 
Experience  ha^  taught  me  that  the  effects*  of  elei^rieity  an*  umr^  vigor- 
ous after  such  intermisjiions.  It  is^  ofteu  well  to  ehuu^x*  fmm  giilvuinc 
to  faradaie,  and  a^aiu  to  static  currents,  from  time  to  time,  in  the  ItvaU 
■■  ment  of  obstinate  diseases  whieh  fail  to  progresa  sat rsfae tori ly. 
^^  16-1  would  advise  yon  to  be  persistent  in  employiu*i  thi^  i^r^'Ht 

when  your  judgment  tells  yon  that  it  is  ndviynble  to  Wgin  it.    Many 
of  the  chronic  (Inrni^  of  cerebral  aurl  spinal  diseases  are  materially  bentv 
lited  and  often  completely  cured  by  a  proper  course  of  ejeetrieal  tivat* 
I        ment  which  has  lieen  foSloweti,  with  occasional  Intermiitt^ionH,  fur  sumv 
J       months  duriu}^  each  year  for  several  \  earw. 
j  IT,  As  adjuneti*  to  a  course  of  electrical  treatment,  you  will  M 

massage,  liathrt  of  varituH  kinds^it  chiin^e  iff  clnuaie,  enforced  n^-il  in 
bed,  and  judicious  internal  medication,  indicated  in  sptH-ial  cases.  t>di- 
cate  subjects,  who  suffer  from  neurasthenia,  hyst^rin,  prsistii^t 
neuralgias,  mental  depression,  sleeplessness,  morbicj  fears,  c^tTJ*8iv« 
''  nervousness/*  rapid  or  extreme  emaciation,  profuse  antl  perKifiteiJt 
sweating  of  the  palms  or  fe^t^  dyspeptic  symptoms,  and  llie  thoiwan** 
other  manifestations  of  debility,  are  ospeciany  benefittHJ  b^  these  atijwnctt 
to  a  juiHcions  use  of  electricity. 

lM>   When  simple  excitation  nf  motor  or  sensory  nervei^  is  defnaiHled,    j 
the  faradaic  or  static  current  is  the  best  one  to  employ. 

19.  As  a  counter-irritant,  and  in  the  treatment  of  anaesthesia,  dry 
faradization  with  a  wire  brush  excels  all  other  tjlectrical  applications, 
unless  it  be  the  use  of  static  electricity. 

20.  In  spasmodic  diseases,  in  neuralgia,  and  other  like  conditions, 
galvanism  and  static  electricity  are  alone  of  material  service. 

21.  Interrupted  galvanic  currents  are  of  service  when  muscular 
contractions  of  a  forcible  character  are  desired.  When  degeneration  of 
a  nerve  exists,  these  cannot  be  produced  by  the  faradaic  current. 

22.  The  size  of  the  electrodes  modifies  the  density  of  the  current 
directly.  When  large,  the  current  is  less  dense  because  it  is  more  dif- 
fused. The  cathode  should,  as  a  rule,  be  larger  than  the  anode  when 
electrical  applications  are  being  made. 

STATICAL   ELECTRO-THEKAPEUTICS. 

W^e  iiave  now  discussed  at  some  length  in  this  section  (1)  the 
physics  of  this  form  of  electricity  ;  (2)  the  improvements  made  from 
time  to  time  in  machines  designed  to  generate  it ;  and  (3)  the  various 
nvethods  of  application  of  this  agent. 
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We  are  now  propartMl  to  eontilder  murv  intelligently  tbo  vnriuus 
diseased  conditioiH  of  the  IninKin  body  wliic-li  rttntic  flui'trieity  \mii  been 
shown  either  to  umelionite  or  arrest.     In   tbis   eoniieetion    I    hike  the 

llUierty  of  lir»t  quoting  from  tin  iifUnindde  jwijier  of  my  trieml,  Dr.  W,  J. 
Morton,  pul>lished  sonif  yeurs  h^o  upon  this  ?<nl»jct*t,  etTtain  pni'«;Lli'!n>hN 
which  relate  to  tlie  rise  and  tall  of  sitatie  eleetrit^ity  us  n   thernpeirlieal 

[agent.     He  says  i — 

'*  In  17^0  Mr,  Stefdien  Gray,  of  London,  first  insidated  and  electri- 
fied it  human  s!d»feet,  and  in  1734  the  AbW'  Xollet  reefived  the  hrsl  sptirk 

rdrawn  from  a  body  thus  insulated.  From  this  incident  undonljteiUy 
spruny;  the  modern  idea  of  eleerro4heni]>eutical  seienee,  for  Nc*llet  ptir- 
sneil  eleetrieid  invesLiirations  to  great  lengths^  and  as  early  fis    17411  was 

■treating  ptiralyties  by  Insulation,  sparks,  and  shocks.     About  this  time, 

'  iilso,  Professor  Kruger,  of  Hehnstadt,  and  Kratzenstln,  his  pupiL  cured 
jMiralysis  b}-  eleetrieity,  and  Klyn  cured  liy  menus  of  sparks  a  |>nral>'ze<l 
arm»     These  eases  were  the  first  strivings  i>f  niotleni  electro-therapeutics, 

I  but  they  produce*!  little  erteet  on  medical  practice. 

I  *■  It  was  a  puhlieatiou  in  1T48  by  Jallabert,  professor  nt  Ueneva.  tlnit 

ftr^t  drew  the  earnest  attention  oftlic  tnedicfd  vvorbl  to  the  real  curative 
power  of  electricity,  Jallabert  restored  to  perfect  umtion  and  sensation 
to  two  months  a  locksmith's  arm  which  hud  been  paralyzerl  during  lifU^en 

ryears.     In  the  meanwhile  the  inveidion  and   [lerfeeting  (d*  tlie  ele(*trie 

^machine  ami   Leydeu   jar  pavefl  the  imnietliatc  way  to  the  practical   use 

mf  electricity  as  a  remedial  agent,  an<l  soon,  following  the  success  of 
Jallabert,  the  whole  medierd  world  was  awake  on  the  subject  of  medical 
electi*icity»  At  Monttielier,  under  the  ausj>iccs  of  Sauvtiges,  president 
>f  the  Academy  of  Medicine,  the  i>eople  tlocked   in  multitudes  to  have 

[their  ailments  relieved,  and  su  great  wa^4  the  number  (^\'  successful  treat- 
ments that  the  physicians  were  oldiged  toajipeal  tfi  the  priests  to  jjrolect 
them  from  the  charge  of  witchcraft.  Deshais,  in  1749,  wrote  a  disserta- 
tion u[)ou  the  Moutpclier  experiences.  Qnelnudx,  Linna'us,  and  Zeizel 
followed  him,  and   from  this  period  onward,  up  to  the  yejir  18(10,  works* 

[•on  the  sufiject  multiplied  in  id  I  countries. 

*'  It  is  interesting  to  recall  that  Fraidi^Iin.  in  17a2»  treatc<l  piuidyties 

[at  Phihideltdiia  by  statical  electricity. 

*'  It  is  evident,  then,  that  statical  elcctro-thcr!(|>entics  was  alresidy.Jd 

[the  vnd  of  the  last  century,  entering  upon  a  marked  career  of  service  to 

jmedicine  when  galvanism  and  the  voltaic  pile,  in  1800, extinguished  it  at 
the  very  height  of  its  progress.  It  is  not  im]nobable  that  Its  ahaiulou- 
ment  was  a  loss  to  medical  science. 


**  Bc«i<Jt'»  those  meDtkiRerl,  the  mnul  important  are  liy  D''  Ikien,  WttUon^  FrankUti, 
PrieiitJey,  GardjitH'.  Sitruud  de  lu  Fuini,  Berthulon,  CaviiUo,  WilkUi&oD,  and  Maaduyt ;  the 
latter  ig  partk'ularly  valuable  to  the  student  ol  meilki^-siutfcal  electricity. 
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"  Up  to  comparatively  recent  times  frictional  electricity  for  medical 
l)iirpose8  was  produced  from  a  single  glass  wheel.  Its  tension  lods  low 
and  its  quantity  small.  But  the  invention  of  Holtz,  iu  1865,  marked  out 
for  modern  statical  electricity  the  possibilities  of  a  new  career.  In  the 
Holtz  machine  we  have  an  apparatus  simple  and  duralile  in  construction 
and  capable  of  furnishing  electricity  of  high  tension  and  in  great  quan- 
tity. And  by  means  of  the  Leyden-jar  condensers,  and  of  the  possibility 
of  increasing  the  number  of  wheels,  both  tension  and  quantity  are  within 
the  control  of  the  operator.  At  a  given  length  of  spark  or  tension, 
every  additional  wheel  adds  only  to  the  (quantity,  and  Holtz  machines 
with  as  many  as  twenty  revolving  wheels  have  been  constructed,  in 
which  the  (juantit}',  of  course,  was  very  great.  This  very  fact  of  a 
greatly  increased  working  quantity  of  statical  electricity  justifies  the 
expectation  that  modern  electro-statical  therai>eutics  will  take  a  step 
greatly  in  advance  of  its  past. 

"  Statical  electricity,  as  we  have  already  seen,  has  never  had  fair  pla}' 
in  modern  medicine.  The  older  practitioners  (1740  to  1800)  have  left  us 
glowing  records  of  its  value — records  embodied  in  a  period  of  literature 
still  full  of  fruitful  suggestion  in  other  branches  of  medicine,  though  in 
none  more  advanced  than  in  the  treatment  by  electricity.  The  physicist 
of  to-day  cannot  neglect  the  work  of  Franklin,  of  Synimer,  of  Du  Faye, 
of  Cavendish,  and  the  long  line  of  tiie  men  of  their  time  who  unrolled  to 
view  the  mysteries  of  a  new  science.  No  more  can  the  physician  neglect, 
from  a  medical  point  of  view,  De  Haen,  Bozo,  Bertiiolon,  Nollet,  Wilkin- 
son, Cavallo,  Miui(]uyt,  and  a  dozen  otliors.  True,  the  mantle  of  their 
labors  decked  in  a  de<^ree  the  new  ualvanism  and  the  n«*wrr  faradaisni. 
while  in  the  act  statical  electricity  dr()i)piMl  from  si^rht.  It  found  <*oii- 
scientious  revivers  in  Sir  William  Gull.  Goldin^  Bird,  and  Wilks  in  l^f^n, 
and  thereabouts,  mid  it  is  LrratityiuLr  to  note  in  their  writintrs  the  hiirlh-^r 
appreciation  of  its  merits.  When  at  lust  it  fell  from  tiieir  hands  a^rain 
nlijindoned,  it  was  only  .'ind  simply  hcrause  of  the  inconvenience  of 
Mdministeriui^  it.  Tiie  niMchine  of  their  day  refused  to  work  in  the  damp 
of  Loudon  foLTs.  Mud  it  was  necessiirv  in  the  electrical  room  of  <jny'> 
IIos[>itMl  to  keep  a  larixe  tire  coustantly  huruinu  to  dry  the  air  ;  and  cvt-ii 
to-day,  iu  Paris,  one  may  visit  the  rooms  of  a  practitioner  heated  suninu-r 
and  winter. 

••  IJut  these  disadvantaircs  have  now  l)een  removed.  Stati<-al  elec- 
tricity was  ai^ain  revived,  and  with  <jrrrat  success,  by  Professors  Ck-niens 
iu  (Jcrmauy  ami  Scwauda  iu  Austria.  Iu  France,  its  revival  has  already 
received  a  uotal>le  impetus  emauatiuir  from  the  famous  clinic  at  Saipf- 
trii-re.  where  the  pre^idiuii;  care  of  Profe>^sor  Charcot  and  the  etlicient 
hihor^  (»f  Dr.  X'iurouroux  have  each  contributed  to  i)lace  statical  electro- 
thera|»euties  ou   a  seirutilic  uioderu  basis." 
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Ttii^   remarks  of  \h\  >lortc»ii   which    J   hiive  ^ooti-fl  are  pceiiliHrly 

I  sigiiilieaiit  in  this  eoiiiifL'tion.     Dnriiii:;  the  ytars  in  whicli  I   huvt*  por- 

sunally  lx*eit  eugagyil  in  exiKTinifnllujz  witlt  varioUH  nioililicatioiiH  and 

tmprovemenU  upon  the  original  niutk*!    of  Holtz'«  induction  machine 

w  hie  J I  have  su^gei^tiHl  tlieni  selves  fiYHii  lime  to  lime  to  my  nilud,  I  linve 

had  am[ile  opportunities  to  observe,  iti  the  daiU  roniiiie  of  my  |)ractieal 

ottlce  work,  the  etleets  of  statie  eleetrieity  upon  lunuy  patients  attlieteil 

with  diversified   diseases.     In    pre|»ariug    this    article   I    have  earefnlly 

I  searched  through  the  records  of  quite  a  hirge  number  of  eases  wiiere  it 

ha^*  iK^eu  most  suceessfidly  em]doyed  by  me»    1  have  been  struck  in  many 

instances  with  the  rapidity  with  which  it  ellected  an  apparent  cure ;  in 

[otlier  cases,  with  the  permanency  of  its  benelicial   results;   and  in  all, 

I  with  the  simpiievty  ami  ease  <»("  its  application.     To  a  lady,  for  example^ 

tit  is  a  matter  of  ito  stuidl  moment  that  she  is  freed  from  the  necessity 

[of  divesting  herself  of  nny  garments  warn,  tuu\  thiit  nlmost  any  part  of 

r the  body  can   be  treated  without  exposure  or  anuoyam/e.     To  t!ie  busy 

practitioner,  aUo,  to  wliom  time  is  vahudtle,  it   iw  not  uuimportuut  that 

Ifievemi  patients  can   be  tn'ated  simultaiienn^ly  ;  and  that  no  delays  are 

jcaused  by  waiting  for  each  one  to  remove  nm]  replace  their  clothing. 

Again,  the  ap]jlication  of  "static  iiisidntiou  "  is  far  mi»rc  agrueuble 
than  "general  faradization'*  or  *' general  giilvanization ; "  and,  in  my 
cxi>enence,  it  is  fully  as  eflicieut  in  many  cases  in  it^  remedial  acUon  aa 
either  of  the  methods  refiTred  to.  The  inconvenience  to  the  patient  of 
[having  to  disrobe  almost  completeiy,  and  t!»e  tlistaste  which  many 
naturally  exhibit  to  having  a  wet  electrotle  or  the  operator's  wet  hand 
ridibed  over  the  skin  for  from  ten  to  twenty  unnutes  is  entirely  obviated^ 
Witli  a  suflicicntly  large  insulated  platform  several  psitieuts  cnn,  if 
desired,  be  given  astatic  l>ath  in  the  pbysietau's  consulting-room  itt  the 
I  same  period  of  time  as  would  Iw  consumeil  in  atiministcriug  general 
I  fanidi nation  to  one  pntient.  and  be  spnrcd  the  iiniuiyances  mentioned, 

I  du  not  mean  to  infer  that  some  cuses  do  rnit  require  the  use  of 
laradaic  or  galvanic  treatment;  nor  would  I  he  construed  as  casting  any 
retleetion  upon  the  therajjcutical  value  of  tJje  methods  wfdch  were  first 
suggested  aud  employed  by  Drs.  Hcnr<l  nud  Rockwell,  of  New  Yoik. 
The  question  at  issue  is  simply  one  of  convenience  to  tlu'  patient  and  tlie 
physician  ;  provided  th:it  the  indications  of  the  case  justify  the  trial 
of  the  static  bath  as  a  sulnti trite  for  *'  gcncrnl  faradizatinn  '*  or  *^  general 
L  galvanization/' 

In  the  second  (dace,  I  think  it  bus  liecn  justly  claimed  for  static  elee- 
[tricity  that  some  of  its  therapeutical  elfectsare  nnu'e  certainly  and  rapidly 
obtainetl  than  by  means  of  atjy  other  form  of  electrical  application. 

As  examples  of  such  eHects,  I    prominently  mention  (I)   the  re- 
llif[/  of  coniravtured  muscles ;    (2)  the  relie/  of  ctrlain  /orm»  of  pain  : 

46 
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(3)  the  production  of  muscular  contraction  and  the  reatoration  of  mui- 
cular  power  after  the  ''reaction  of  degeneration  "  has  shown  itself;  (4j 
the  improvement  of  mumcular  power  and  general  sensibility  in  certain 
organic  spinal  diseases;  and  (5)  the  stimulation  of  the  skin  in  certain 
trophic  neuroses. 

Respecting  this  stutemeiit,  1  tiike  the  li!)erty  of  again  quoting  certain 
paragrai)hs  f'roui  the  writings  of  my  friend.  Dr.  Morton.     He  says : — 

*"  We  may  now  ask  the  8p(»cial  <iuestion.  Wit y ,  above  and  beyond  other 
forms  of  electricity^  does  static  electricity  cure  f  I  will  otter  two  explana- 
tions, and  tiiese  are,  first,  simple  mechanical  disturbances,  followed  hy  a 
local  alteration  of  nutrition;  and,  secondly,  reflex  action  from  irritation 
of  the  peripiieral  distribution  of  nerves. 

*'  With  regard  to  the  tirst,  wiien  the  electric  discharge  in  the  form 
of  a  spark  takes  place  in  a  resisting  medium  like  the  various  parts  of 
the  human  body  which  are  submitted  to  it,  a  very  great  mechanical 
disturbance  in  the  tissue  at  the  point  of  discharge  must  inevitably  result 
A  piece  of  paper,  for  instance,  held  between  the  electrode  and  the  skin 
is  perforated  by  the  spark.  A  parallel  to  the  mechanical  action  referred 
to,  though  in  a  less  localized  and  less  jmwerful  degree,  is  to  be  found  in 
ordinary  ph3'sical  exercise  or  in  massage.  From  this  point  of  view, 
static  electricity  by  the  method  of  sparks  has,  in  a  si)ecial  degree,  owing 
to  its  high  tension,  great  ndvantnges.  The  spark  strikes  a  sharp,  in- 
cisive, and  penetrating,  though  scarcely  painful  blow,  and,  often  repeated 
in  a  given  region,  creates,  by  simple  disturbance,  a  great  alteration  in  the 
nutrition  of  the  pnrt.  This,  nt  least,  is  the  only  way  in  which  1  can  account 
lortlic  nlniost  inst:int;iiu'ous  relief  mid  cnnMirter  n  few  appIicMtioii".  <»!';' 
lui'LTi'  cln^s  of  pMJiis  seated  in  deep  and  superlieinl  fascia',  and  dne  to  siil»- 
aeiite  and  elironie  I'lieuniMt i><ni.  Neither  blisters,  other  violent  cuuntt'r- 
iniliition,  nor  inedjeiiu-  will  dissipate  these  pains,  while,  on  the  other 
hand,  static  elect  rieity  will  snlulne  tliem  at  once. 

"The  contraction  ol'  muscles  is  also  often  due  to  the  same  mc- 
chanical  ellect  of  the  spark,  just  as  muscles  of  the  tluL^h  may  he  iiin<K' 
to  contract  by  a  >uap  of  the  linircr  or  sharp  blow  from  a  pereii->i<>ii- 
hammer. 

••  With  rcLiard  to  the  second  explanation, — that  by  rellex  :ictioii 
tollowiniT  :i  pei'iphrral  irritation  of  the  terminal  sensory  lilaineiits ''^'i'' 
endiniis, — a  \iry  intricate  (picstion  is  opened,  which  we  can  n<»  "vre 
than  ixlance  at  here. 

"How  can  simple  elect  rilicat  ion  by  insulation  and  the  <lrawiiiir  <'^ 
s[)arks,  it  is  asked,  produce  the  decided  ellects  that  are  claimed  lor  it- 
Static  electricity,  it  is  said,  owiu;!  to  its  hiiirh  tension  accunnili^^''^ 
merely  on  the  >urlace  of  the  body,  and  does  not  penetrate  into  tn^' 
deeper  oriians,  while  the  spark  is  merely  the  briefest  kind  of  current. 
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"  Recent  iiJvestigations  on  tUt^  irritulivx;  at-'tioii  uf  a|>pUcntioi»s  to  tLt* 
skin  liJive  thrown  a  new  li^iit  u[Mjn  thin  question .  iuh\  ttJmw  thnt,  tlirKigh 
previously  iinexphuiiud,  tiie  uHyets  of  tlie  grciit  iuscuiinilation  ol'  elt'C- 
trieity  un  tin*  surfuft  untl  tlrt?  Bliar{>  blow  oi*  the  spiirk  were,  iu  truth, 
eJli't'lw  baseti  ujioa  :i  tnic  \ih\  siuloifii-al  prirunple, — the  principle  niuiunl  Uy 
Bruwn-Secpjanl,  ita  rucenl  uxpoutidur,  **  tho  pherioojtiua  of  inbibiticjii.** 
A  few  ilrops  of  uhh:>rofonu  applied  to  the  neck  ofii  giiinen-pior  produced, 
on  8onje  oeeusions^an  epileptic  ntlack  ;  uii  otliers^  the  nerves  nnd  niusoles 
beeunie  biiihly  e\eil:ible  to  siiiuidution. 

■  '•  But  the  most  notiible  eil'eet  of  irritating  applications  of  chloroform, 
ft*  well  as  other  Mibstatiees,  was  a  general  anaesthesia;  rellex  symt^tonm 
were  inhiliited  and  njUfecolar  exeitability  lost, 

B  "  An  interesting  element  has  entered  into  our  physiologieal  and  iher- 
ajifUtieal  studies,— that  of  the  reflex  |ibenomena  of  periplieral  irritatioti, 
^nd  we  may  at  once  jjlaee  under  this  single  heading  a  large  nnmUer  of 

Hfcts  long  familiar. 

^  '*  External  irritnnt  iipplicationg,  in  one  form  or  nuotber,  have  always 
formed  an  important  element  iu  medical  treatment.  And  most  of  thewe 
apiilicatiouH  have  lieen  used  to  relieve  pain,  or  in  t>ome  wa\  modify  the 

fneral  sensibility,  either  in  contiguous  or  remote  parte* 
•*  Familiar   examples*   are    blisters,  sinapisms,  cupping,  tlie   actual 
cautery,  ammonia,  the  moxa,ac)Ua  t\tn\  aeu[mncture,  and  in  later  days  tlie 

fa:uet,  the   tuning-fork,  anrl   hypodermic  iujectious  of  wjiter  into  the 
racic  walls  for  the  purpose  of  allaying  the  cough  of  piithiais*     The 
'St  novelty  in  this  ilireeti«iu  is  the  electric  peietitor  of  Baudet,  con* 
fllstiug  of  ft  tuning-fork  kept  in  vibration  by  electricity,  and  ct*mmuni- 
Blting  to  any  <leeired  nerve  or  [)art,  b\    means  of  a  slender  rod,  the 
fnechanicul  vibrations  origiuntcfl  iu  tlie  fork. 

**  Charcot,  after  cautbiU'^  experimentation,  has  given  ills  adherence 
^P  the  statement  that  metitls  (mct-fdiotlierapy )  do  produce  ert'ects  con- 
tiguous and  remote  when  apjilied  to  the  skin, — that  the  rajignet  also 
produces  similar  etfects,  both  i^Km  general  sensibility  and  muscular 
^tower,  Vigouroux  has  pointed  out  that  the  vibmtions  of  a  tuning-fork^ 
Either   alone  or  commuuieatetl    to   a  sonn<liug4M7ard,   provoke    similar 

phenomena. 

K       *'  Ih^tw  then,  in  this  collection  of  well-known  facts,  and  in  the  broad 

^eneralizatiort  of  Brown-8(^ipiard,  drawn  from  his   recent  exi»erimeuts, 

we  have  at  last,  it  seems  to  me,  found  the  law  which  governs  the  results 

produced  and  to  be  expected  from  statical  electrification,  as  weli  as  from 

jonie  other   usen  of  ch;ctricity.     This  law  is  the  effect  produced  upott 

^knote  jMirts  by  atfecting  the   peripheral  distril>ution   of  the  sensory 

nerves,  and  the  effect  lu^oducod  is  most  commonly  relief  of  pain  or  spasm 

i  remote  jiart ;  and   in  this   [MiiH"i[ih-  of  inhibition  from  peripheral 


708 


UBOTUBES  OK  NSBTOUS  BISXASSS. 


led  to  itifor  tKitl  \m  t*i 


tend   to  t'irol 
statcnieiu    nu\' 


application  may  doubtless  be  found  the  explauatlon  of  many  of 
definite  and  hitherto  inexplicable  effects  of  static  electrieitj. 

''The  insulation'  alone  holds  the  entire  seii£>ory  i>erlplii?mt  tllf-^ 
tribution  of  the  skin  in  its  grasp.  Every  nerTe-fi lament  is  vihratin^.i* 
polarized,  or  affected,  whatever  term  we  choose  t^  u^e,  by  the  ten^  laj^ff 
of  electricity  or  electrical  influence  collected  on  the  surfuce,  tbert'  t*oui)i) 
by  the  natural  laws  of  physics,  and  only  waititi^'  la  In*  druviu  i*n  Uy  & 
spark  or  diffhse  itself  gradually  into  the  atmosplit^fis  wljik^  hi  tlir  nimi 
itself  is  found  a  still  more  potent  and  localiased  ^tiitinlatirijL^  iiKent.*' 

I  have  quoted  the  preceding  paragraphs  from  ihe  pen  of  Dr.  Mortoi 
because  they  coincide  in  the  main  with  my  uwii  vi^ws;  the  pamh 
exceptions  being  a  few  technical  points  in  wMcii  1  niiii^ht  not  i'ulJy 
with  that  author. 

From  conversations  held  with  him  I  am 
periences  and  my  own  have  been  generally 

therapeutical  effects  of  each  of  the  several  metltodK  of  suitU'iil  ajipHi 
tions  already  described  by  me  in  preceding  pagi  s. 

It  is  extremely  difficult  to  formulate  general  ikMliioifoitfi  resjiertii 
any  therapeutical  agent.      Such  attempts  net  essarily 
criticism,    because    exceptions    to    every    gemrtil 
brought  forward  as  evidences  of  their  unreliniiiHty,     I  aui.  tiDwev 
inclined  to  offer  the  following  general  deductionn  rettpe^^tlag  static  I'li 
trical  applications  for  the  benefit  of  the  read<  r,  with  tltt*  prrf^f^^)  ti 
they  may  not  apply  to  every  ease,  and  that  they  be  not  i^onstrurtl  tm' 
literally  : — 

First. — My  experience  has  not  confirmed  the  view  (heretofore  ad- 
vanced by  some  authors)  that  the  positive  pole  of  a  static  machine  Iwst 
"  tonic  "  and  the  negative  pole  a  *'  depressant  "  action. 

I  have  found,  after  repeated  experimentation,  that  either  pole  seems 
to  answer  equally  well  upon  most  patients.  I  commonly  employ  in  my 
office  the  positive  pole,  iiowever,  because  it  happens  to  be  the  most  con- 
veniently connected  witii  the  patient. 

Second. — As  a  curative  agent,  I  regard  static  electricity  as  of  gftol 
value. 

While  galvanism  must  always  hold  a  preeminent  place  in  electrical 
therapeutics,  because  of  the  chemical  effects  so  obtained,  there  are 
certain  diseased  conditions  in  which  static  electricity  is  unquestionably 
superior  to  faradaism  and  galvanism. 

Third. — It  has  been  shown  in  preceding  pages  that  the  static  »>»• 
diiced  current  fulfills  all  the  known  indications  of  faradaism. 

It  has,  moreover,  two  great  advantages  over  the  faradaic  instrnment, 
namely,  that  a  constant  polarity  is  obtained  and  a  much  greater  electro- 
motive force.     It  is  also  less  painful  than  the  faradaic  current. 
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Fourths — Slafir  electricity  posHe88e»  a  deeith'd  adijantage  iu  somfi 
eases  where  farad iiation  or  tjahanizaiiou  have  either  ifiven  negative  re* 
suits  or  have  apparently  lout  their  remedial  poierr  afler  their  use  has  fu'en 
f#:w>  long  continued. 

It  is  a  Cummoii  ex|it'{lieiit  witli  medical  ek-rj  riiiMiis  tn  sliift-  Iroin  uiie 
form  aruurrt'iit  to  another  IVoni  time  to  time  wUi^iiever  tliu  progresHol"  the 
eiise  sevms  uusatiHtaelory,  Under  such  circumstaiieeH  rrniikUiiisui  forms 
another  link  in  the  ehain,  and  *,^reatly  aids  us  when  farmiaism  and  gal- 
vanism have  botli  proven  inetllcient. 

Fifth. — ^1  liave  tbuiid  heavt/  atatic  4^parl-8  to  t^tirpass  any  other  form 
of  electrical  apidirativn  fur  the  relief  of  nmtr act ured  m navies. 

The  s))arks  are  withdrawn  from  tlie  part  so  atleeteiJ  In  rapid  suc- 
cession for  about  live  minutes. 

Pu8t-paralytic  eontrjietnre,  old  di-tVirmiliei^  from  preteniMtu rally 
shortened  muscles,  and  the  various  foiins  of  obwtinated  and  protracted 
toTiii'.  ninscidar  &pasm  often  yield  like  magic  to  the  intluenee  of  henvy 
s[)ark^. 

SiMK—\\  is  well  known  that  certain  forms  of  pain  often  disapi*ear 
at  once  after  jitafif  apftlicatians. 

The  most  marked  ty]>e  of  pain  so  relieved  is  the  so-called  '  rlifn- 
malic  muscular  pain^'^^  or  that  observed  in  genuine  7nuscular  rheHniatisnu 
I  have  seen  numy  such  eases  where  one  application  of  heavy  sjuirks  to 
the  sent  of  pain  for  a  few  minutes  has  caused  jicrnnvnent  relief. 

Again,  neurahjiaH  of  a  distressing  kind  rtre  rdlen  dissi|mted  afler  a 
few  applications  of  heavy  indirect  static  sparks  for  from  live  to  ten 
minutes  at  a  siltiiiiLr' 

Fiimlly,  1  know  of  no  other  agent  winch  exerts  so  marketl  an  effect 
of  a  happy  kind  upon  the  ''^  Light nitiff  pains -'^  observed  in  locomcUor 
ataxia  as  does  the  heavy  static  sparks. 

Seventh, — The  ap])lieation  iff  the  spark,  both  by  the  direct  and  indi- 
rect  methods  (Figs.  170  and  177)  excites  powerfut  muscntar  vontraetions. 

This  effect  is  often  <lesired  in  the  treatment  of  hemiplegia  and  other 
farms  of  motor  pnrah/sis, 

Some  atitbfirs  recommend  the  employment  of  '* static  shock"  (Fig. 
178)  tor  cases  of  paralysis  of  long  standing;  but,  personally,  I  am  in- 
clined to  regard  this  form  of  apjiliciUion  as  too  severe  lor  most  patients. 

I  have  oftf^  olitained  a  complete  restoration  of  mnsculnr  power  in 
special  nerve-trunks  by  static  sparks  alone  after  the  **  reaction  of  degen- 
eration "  was  fully  devcbiix'd  and  all  faradaic  excitability  had  ceased. 

^i</7/f/»,.^-Cases  which  exhibit  a  marked  impairmetft  of  Herniation 
(whether  of  touch,  pain,  or  temperature)  are  generally  improved,  in  my 
experience,  by  the  use  of  static  si>arks  over  the  ana?sthetie  area  more 
rapidly  than  by  the  faradaic  or  galvanic  currents. 


^0 

I  have  eticoiintered  several  very  strildiig  oases  whiiAi  fllmrlnito  tUi 
point  admirably,  but  a  lack  of  space  pveqliules  the  inssftioB  of  Mr 
histodes. 

Mnih. — Remarkable  effects  of  static  sparks  ni>on  that /orm  ofbaid- 
neii»  known  as  the  so-called  "tuory  spoto,"  or  aU^teda  arieta,  h»ve  Iwa 
observed  by  myself  through  the  courtesy  of  my  friend  Dr.  F.  11 
Carpenter,  of  New  York.  I  have  seen  several  of  his  oases  when*  he  \m 
'Wrought  a  wonderftd  change  in  the  appearance  of  ihi-  scalp  alter  ^^v^ml 
months  of  treatment  of  the  bald  spots  by  the  ^^ direct''  spairk.  Tbe 
growth  of  the. hair,  whiish  had  apparently  been  totally  de^troved  i^ver 
the  affected  regions,  is  attributable  probably  to  the  rekinilling  of  tli« 
circulatory  and  nutritive  conditions  of  the  affected  urea  upon  the  u'Jd\^* 

Tenth, — As  a  geriieral  tonic  and  also  as  a  fsiitufiiafif  to  dt^prrin^i 
nervous  funetions,  ^*-  stoHc  insulation  "  (Fig.  180)  aeems  to  be  perik^ 
Uirly  of  eermce. 

I  employ  static  electricity  constantly  by  this  metiiod  in  neuroittiiiti, 
with  marked  benefit. 

I  have  observed  also  remarkable  improvement  in  dieiurbed  vitcerd 
functions  (such,  for  .  example,  as  dyspepsia,  habitual  consttpilioi^ 
diabetes,  vertigo,  asthma,  etc.)  after  the  use  of  static  insulation  for  froB 
ten  to  twenty  minutes  at  a  sitting. 

Many  such  cases  have  expressed  to  me  the  greatest  del^t  i^ HI 
beneficial  effects  which  such  an  application  invariably  produced,  f tf 
the  past  three  years,  I  have  used  my  static  machine  almost  exdoiiYcfy 
as  a  means  of  impraving  the  "  general  nervous  tone  "  of  patiejUs^  in 
preference  to  my  fanidaie  or  galvanic  apparatus.  It  is  much  more 
satisfactory  to  patients  because  of  its  ease  of  application ;  and,  as  fer  as 
I  have  observed,  equally  effective  as  a  tonic. 

Eleventh, — I  am  inclined  to  think  that  those  authors  who  have 
written  upon  static  electricity  as  a  therapeutical  agent  in  a  lukewnrm 
spirit  have  probably  been  supplied  with  an  apparatus  which  has  beeo 
inetfective  because  it  generated  too  slowl}'  or  imperfectly. 

The  size  and  number  of  the  revolving  plates  and  their  thorougb 
protection  from  atmospheric  changes  are  factors  of  the  greatest  import- 
ance. 

As  I  have  already  said,  many  of  the  static  machines  sold  to  the 
profession  are  hardly  more  tlian  mere  toys.  Any  machine  which  jrivcs  a 
thin  spark  (even  if  a  long  one)  lacks  one  essential  factor  to  success  as» 
therapeutical  agent,  namely,  quantity. 

Twelfth. — I  have  used  static  insulation  and  sparks  with  satisfaction 
in  the  treatment  of  chronic  inflammatory  and  spasmodic  diseases;  aucbi 
for  example,  as  influenza,  phthisis,  bronchitis,  ashthma,  laryngitis,  n^ 
ritis,  synovitis,  etc. 
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Three  ca&es  of  chronic  synoviLis  o\^  tlie  knee-juiJit  of  an  iutractable 
re<*overed  eompk'tely  uinler  my  care  within   a  month,  untler  the 
administration  of  static  sptirks  to  the  alfecti-'d  joint. 
Miuiy  ca.ses  of  bronchitis  tiutl  asthma  have  been  greatly  benefited  by 
^uliition  Hiid  8inirk?i  l<i  the  chest. 

I  have  used  statie  insulation  (followed  l>y  the  withdrawal  of  sparks 
the  spine  and  alMJomen)  npon  subjects  atliicted  with  dyspepsia, 
nfcalency,  and  constipation.     In  many  instances  this  form  of  electrical 
eatment  gave  very  marked  relief. 

The  influence  of  this  agent  upon  visceral  derangement  is,  however, 

field  for  iuture  invest! iration.     It  pves  promise  of  happy  results.     As 

Bt,  my  personal  experience  is  too  limited  to   justify  me  in  formulating 

»y  positive  conclnsioiis  respecting  the  method  wliicli  is  best  employed 

individual  eases. 

Thirteenth. — Static  electricity  is  of  value  in  the  treatment  of  hij^- 
BTtcal  ttfnteii  and  other  a! lied  conditions. 

Charcot  has  long  been  an  advocate  of  thit*  therapeutical  agent  In 
Cfh  cases.     My  own  ex|jerieiice  teaches  ine  that  it  is  of  great  service  as 
aid  to  recovery;    aUhonirh    I   believe   that  in  a  Yi'vy  large  proportion 
^f  these  subjects  reflex  irritution  from  ''  eye-strain  '^  lias  to  be  combated 
the  relief  of  anomalies  in  the  eye  or  its  muscles  before  a  perfect 
"rvstorntion  of  health  can  be  attained,     I  have  disciiHsed  this  field  else- 
where.    (See   New    York  Med  tea  I   Jon  ma  L  February,   \HHi\  and  April, 
"^8870 

In  closing,  I  would  state  that  the  length  of  this  article  (already  too 
^rob>nged,  ]K*rha[isi)  precludes  the  inserti*m   of   the  histories  of  many 
^''pical  cases  which  would  be  of  great  interest  in  this  connection.     To 
irly  il  last  rate  the  subject  in  its  many  rami  flea  tious  a  very  large  number 
if  lengthy  records  wotdd,  however,  t)e  retiuircd. 

Medical  literature  within  the  jiast  ten  years,  and  antiquated  works, 
Iso^  fairly  teem  with  cases  reported  liy  leading  men  in  the  profession 
tiere  and  abroad,  which  illustrate  their  concurrence  and  firm  belief  in  the 
riews  expresseil  in  preceding  pages. 

Static  electricity  is  to-day,  for  the  second  time, generally  recognized 
^y  the  profession  as  a  valuable  therapeutical  agent.  Most  of  the  leading 
neurologists  have  now  a  Ilcdtii  inductiim  machine  as  a  part  of  their  office 
eciuijunent. 

I        The  later  editions  of  recognised  works  npon  electricity  as  applied 

tfi  meclicine  show  almost  without  exception   thut  this  variety  of  elec- 

,tricity  is  deemed  worthy  of  more  uttention  than  it  received  in  the  earlier 

litlons.     It  has  passed  through  its  stage  of  neglect  and  distrust  safely. 

'It  is  steadily  regaining   the   popularity  it   so  justly  achieve<l    in   ttu* 

eighteenth  century. 
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We  have  thus  &r  disoQssed  the  various  methods  of  employliig  ebe- 
tricity  in  a  general  way,  and  there  remtdns  for  us  to  condder  liow  we 
shall  proceM  in  employing  this  agent  when  special  <Mrgaas  are  disiSfledL 
I  woidd  pre&ce  my  remarks  upon  this  field  wi^  the  statement  that  tb^ 
curative  properties  of  electricity  must,  of  necessity,  be  modified  fay  ti^es 
pathological  conditions  which  exist  in  each  individual  case.    Hie  fgo^pr^ 
nosis  is  naturally  more  grave  in  some  conditions  than  in  othera. 

For  example,  a  patient  who  has  motor  paralysis  which  is  due 
degenerative  changes  in  the  cells  of  the  anterior  horns  of  the  spinal  gia;; 
matter  will  not  usually  recover  the  power  of  motion  comptetelyi  while  1 
may  do  so  if  the  paralysis  be  due  to  a  cerebral  or  spinal  leeion  wMeh  i 
not  accompanied  by  degenerative  nerve-changes.    Again,  all  forms 
ftmctional  nervous  derangements  are  more  amenable  to  electrioal 
ment  (if  judiciously  emplo3'^ed)  than  are  the  graver  resolts  of  ( 
disease  of  the  nerve-centres.    A  muscle  which  has  atrophied  finom  < 

can  usually  be  restored,  while  one  which  has  wasted  ftom  impel (luu ""^ 

nutrition  (resulting  from  a  degenerated  nerve)  may  possibly ' 

all  efforts  to  improve  it.    The  therapeutical  use  of  dectrioity  is 

to  the  same  influences  as  that  of  any  other  remedial  ag^it,  and  th—  ^-^ 

prognostic  conditions  are  not  always  the  same  even  among  cases  of  tba^*^ 

same  nature. 

In  previous  pages  I  have  given  many  hints  relating  to  the  diflferealis.  *^^ 
diagnosis  wliich  you  will  be  called  upon  to  make  in  nervous  diseases,  am"  '^ 
enough  has  been  said  in  reference  to  the  anatomy  and  physiology  of  thi 
nervous  system  to  assist  you  in  properly  interpreting  abnormal  nervous 
phenomena.  1  shall  therefore  give,  in  closing,  directions  only  as  to  hon 
to  employ  electric  currents  upon  different  parts  of  the  l)o<ly  without 
entering  to  any  extent  into  the  causation  of  the  symptoms  which  yoi^^ — ^ 
will  be  called  upon  to  treat.  Remember,  however,  that  accuracy  ol^  ^ 
diagnosis  is  the  basis  of  cure  in  a  large  proportion  of  cases. 

ELECTRICITY   IN   CEREBRAL   AFFECTIONS. 
Experiment  has  shown  beyond  dispute  that  galvanic  currents  can      ^ 
be  made  to  pass  through  the  substance  of  the  brain  when  inclosed  within        ^ 
the  skull.     It  is  much  less  certain  whether  the  same  ma}'  be  said  of  fara-       ^ 
daic  or  static  currents.     The  beneficial  results  which  are  obtained  by  the 
two  latter  (and  possil>ly  many  of  the  effects  of  galvanism  as  well)  upon 
cerebral   diseases   are  to  be  attributed,  in  m}'  opinion,  chiefly  to  the 
alterations  produced  in  the  blood-supply  of  the  brain.    Some  of  the  most 
remarkable  results   obtained  by  neurologists  from  the  employment  of 
electricity  upon  the  head  itself  or  the  cervical  ganglia  of  the  sympathetic 
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unque.stioimbly  thw  to  an  alteration  prcKlueml  m  the  calibre  of  the 
L»rebral  vesseln.  1  have  never  Ijeen  eonvineeil  tUat  ortjaniv  lesitnis  of 
(lie  brain  ctin  be  eiire'l  by  tlie  direct  use  uf  tbifi  ajjent  on  that  or^an. 
h\  the  oilier  band,  1  am  fnliy  satistie*!  tliat  the  syniptoms  of  cerebral 
lypeneinia  x\m\  anjeiaia  are  directly  iiitliienced  by  galviinisro  and  f^tntie 
Jleetricity.  I  believe  tliat  any  tinprejiidieed  mind  ean  he  readily  eun- 
flneed  of  the  scientific  accuracy  of  this  eoncbi&ion.  I  have  treated 
nany  patients  (who  o:ave  undiBpiitalile  evidences  of  Ijasilar  hyperienjia 
by  the  dellectiont^  of  the  needle  of  a  calorimeter),  and  have  brought 
^lein  to  a  state  of  perfect  health  williin  tlie  spaice  of  a  few  weeks  by 
Sidvauism  of  the  head.  The  calorimeter  contirmed  the  cure  in  these 
cases  by  the  absence  of  (b^Hection,  which  existed  lie  fore  treatment  waseoni- 
lenccd.  In  some  instances  of  this  condition,  static  electricity  proves  a 
rery  valuable  adjunct  to  galvanism,  I  will  *i^ive  in  detail  a  few  of  the 
ftcthods  which,  in  my  ex|terienee.  may  be  emfdoycd  in  cerebral  diseases 
rith  a  prospect  of  ^rreat  benellt  to  the  patient. 

OBaEBEAL  llYrKii-EMiA.— First  ascertain  by  meatis  of  a  enlorimeter 

Lie  situation  and  extent  of  the  eontjestiun.     Test  all  parts  of  tlie  head. 

When  uecessary,  do  so  l^y  separating  the  hair  and  bringing  the  poles  as 

jjloaely  as  possible  in  contact  with  the  s^calp.     It  is  not  necessary,  as  a 

Btile,  to  shave  the  head.  In  case  very  accurate  observations  are  demanded, 

this  step  may  have  to  be  taken, — as,  for  example,  when  m  cerebral  tumor 

is  suspected  to  exist, 

H       At  the  nape  of  the   neck^  over  the   mastoid   processes,  ujion    the 

■em pies,  and  over  the  forehead,  no  hair  exists  to  interfere  with  the  tleter- 

Htiinatioii  of  the  relative  temperameut  of  the  two  sides,  or  of  dilfereut 

regions  of  the  corresponding  side.     Tlie  calorimeter  will  aid  you  in  diag- 

ttosis  and  treatment  ^ ,  if  projierly  used,  it  is  sometimes  invaluable. 

The  following  are  Uie  ste|>s  in  treatment  most  generally  useful  :^ — 
( ! )  Apply  the  cathode  to  tlie  nape  of  the  neck,  close  to  the  skull, 
n<l  the  anode  over  the  forehead.  Make  staidle  a[i(>lications  for  one  or 
vo  ndnutes  to  each  side  of  the  forehead,  the  CiUhode  remaining  stabile* 
|2)  Make  labile  anotbd  aj»[ilic;d.ions  to  the  forehead  transversely  for  one 
aiunte.  (3)  Move  the  cnthode  to  the  mastoid  region  of  each  side,  place 
the  anode  centrally  on  the  forehearl,  and  continue  each  stabile  applica* 
tion  for  from  thirty  seconds  to  one  minute.  This  may  uuike  the  patient 
dizzy.  (4)  l>o  not  use  a  current  wiiieh  produces  |>ain  to  the  {latient,  but 
have  as  great  intensity  as  he  ean  Cfmifortably  liear.     (5)  Never  reverse 

re  current  when  the  poles  are  on  the  bead. 
These  applicatiojis  tnay  ihiily  lie  alternated   with  '*  ijti<ttfa(ion  "  and 
the  *' electric  ht*atU)aih,''   if  you  possess  a  static  machine.     The  sittings 
shouhi  occur  daily  until   the   syin|>toms  are  cnred  and   the  calorimeter 
ceases  to  show  its  previous  detleetion. 


m 
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It  is  sometimoH  well  to  stimtdate  the  nufHsrior  cervical  ganglion  hy\ 
])lacin(jf  a  ^niall  anode  in  the  fossa  behind  the  angle  of  the  jaw,  and  the] 
enthode  on  the  seventli  corvit-al  sfiine,  and  to  slowly  interrupt  the  current. 
Caution  muBt  l>e  exercised  ikgainst  employing  too  strong  currunta. 

Finally,  notlve  faradizaium  of  the  limhs  is  sometimes  necesssirv,  in' 
order  to  draw  the  hlooil  to  the  limbs.  It  ia  not  well  to  employ  this  step  I 
if  it  raiiscM  an  elevation  of  tenivierrtture. 

The  eflects  of  tins  ti*eatment  Hboukl  lie  to  relieve  the  [>ain  or  sense  of  j 
fullness  in  the  head,  the  vertip:o  on  rininj:,  the  mtnital  confusion  or  distress/ 
tliL'  insomnia,  and  the  many  other  symptoms  i>eeuliar  tn  this  condition; 
and  to  steadily  reduce  the  calorimeter  deflections  wUeri  the  poles  are  in 
contact  with  homolofjous  part*§. 


\ 


Pic.  II^I.^ASCHIMAIIC  RlflUlSENrATlOMOFTHlE 
PIARU     UiSILATKkALLV     THUCJl/GM    TMK    HeAD. 

(Afrer  Eib  )  The  O-tt-Mtct  (-{-)  rcsitfi  it^ove  the 
CAT  of  th«  Icfi  sirJc,  rhc  carhodc  (— >  im  «up- 
jiotcrf  Id  be  at  the  n,ipe<>f  the  neck,  »ncl  toeiccrt 
Us  Induence  aACu-asthe  Jkncdrawa  tiarjjoauliy 
mcroM  the  neck. 


Fig*  IfKil' — A  Schemaiic  R^rnaaaxTATT-v 

Cor'K5«  OP   ElKCTHIC  C-UI'Kll»«T*  5! 
VSKSELV  THROI'fiti    TKeH»^|t.        ( 

The  c^ihode  {^  Is  rrprociitcd  mm  yi. 
I  he  fame  side  u  the  Icsiuo. 


Cerebral  An^mia.^I  shuukl  advise  yon  to  beg^in  the  use  of  verrl 
weak  galvanic  eiirrcnts  after  an  attm^k  of  embolism.  1  lieUevc  that  cu^  J 
reuts  of  this  kind  sent  transversely  through  the  head  (Vora  the  templesJ 
and  oecaHioiially  in  the  aiitero-mediau  plane,  assist  in  absorbing  thecol*] 
Iftterfil  a^dema  and  eutiHe  n  diminution  of  the  eollateral  hypenenua.  I  I 
prefer  to  use  the  eathode  on  the  side  of  the  embolic  obstruction  when 
transverse  currents  are  employed.  In  my  opinion,  it  tends  to  promote | 
absorption  and  to  contract  the  vessels  iar  mure  tlian  the  auodtu  Tlvel 
paralyzed  muscles  should  be  treated  separately »  by  methods  gtTen  in 
detail  later, 

i!5omc  four  years  ago  Lowenfeld  published  some  deductions  relative  to 
ihr  action  of  galviinie  currents  nptm  the  brain,  basetl  upmi  experimental 
researehes.  Although  their  accuracy  has  been  justly  called  in  ipiestinn 
by  authors  of  note,  my  own  experience  leads  me  to  eontlrni  them  io  part  I 
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and  to  attach  some  importance  to  Uhmiu  These  conclusions  were  as  fol- 
low: (1)  anode  iit  foreheii(l  and  catliinlc  at  neek  cause  contmetions  of 
the  vesi^els  of  the  pia;  (2)  anode  at  neck  and  cathode  at  forehead  eanse 
dilatation  of  the  vessels  of  tbe  pia;  (3)  when  transverse  currentB  are 
eniph>ved,  tbe  cathode  eause.s  contraction  of  adjacent  ves<;eli^,  and  the 
anode  dihitatron. 

■  When  cerehral  anaMida  of  a  fjeneral  character  exists  (as  a  manifesta- 

tion of  poverty  of  tlie  blood,  defective  heart-power,  etc.),  general  fani- 
dizatioUj  central  galvanization,  and  static  electricity  by  insulation  are 
often  of  njaterial  benefit.     Tbe  removal  of  the  cause  by  judicious  ineiH- 

•  cation,  etc.,  is,  of  course,  vital  to  suecessfid  electrical  treatmenL 
Hemipleuia  or  Crrrbral  Origin, — A  very  lar^e  proportion  nf  pn* 
tients  with  hemtplfgia  from  cerebral  cnuses  owe  the  paralysis  of  tbeir 
limbs  to  beinorrhage^  solleuing,  or  embcjMsm,     Tbe  electricai  treatment 
should  be  directet!  to  both  the  brjvin  and  tbe  muscles.     It  should  not  be 

I  commenced  (save  in  t!ie  case  of  embolism  fir  thrombosis)  until  a  mnntli 
Las  elapsed  since  tbe  attacL  Each  patient's  snsceptibility  to  the  aijent 
ebould  be  carefully  studied,  and  tbe  strength  of  current  employed 
sbould  be  modiUed  accortliuirly,  Tbe  muscles  may  be  treated  by  faradi- 
Eatinn  or  iralvauizatiou,  or  Uy  tlie  static  current  (indirect  sparks  1>eing 
drawn  from  the  paralyzed  limbs).  The  brain  sbould  be  subjected  to 
galvanization  only,  or  to  sUitic  instdation. 
If  the  [iiitient  fails  to  show  iniprovetnent  within  a  month  after  the 
treatment  has  l>een  daily  applied,  or  if  the  improvement  of  the  first  few 
days  is  rapidly  b>st  in  spite  of  continued  treatment,  the  pro^rnosis,  as 
regards  marked  amelioration  of  tbe  paralysis  by  electrical  applications, 

I  is  grave, 
Hemian.^stuesia  is  best  treated  by  the  wire  brush  upon  tbe  dry  skin 
in  connection  with  tbe  secondary'  fanidaic  current*  I  have  also  olrtaiMcd 
some  remarkable  effe(*ts  with  tlie  combined  current  (as  before  st;ited), 
and  also  with  tbe  static  current,  in  cast-s  where  the  taradaic  current  was 
inellective. 
^  Post-pa RALYTU'  Rtotihty  (occurring  hite)  iw  the  result,  in  most  cnsc»s, 

^f  of  secondary  changes  witlitn  the  s[jinal  conb     Tbe  snpervention  of  pig- 
mentation  of  tbe  nails,  tedema,  a  shiny  skin,  disease  of  the  joints,  and 
otijer  evirlences  of  trophic  alterntions,  points  to  a  serious  and  often  per- 
man*^nt  destruction  of  the  nerve*centres. 
B  Hints  wliicb  have  lieen  given  under  tlie   head   of  ireneral  electro- 

*  therapeutics  will  guide  you  in  modifyiuir  tbe  t  rent  men  t  accord  iujjr  to  tlie 
e  X  i  ;xe  11  c  i  e  s  o  f  eac  h  individual  cast*.     The  re  m  a  r  k  a  bl  e  imp  ro  v  em  en  t  w  h  i  c  h 
>me  hemipletrics  obtain  thriuii^h  the  instrumentality  of  electrical  trrnt- 
iment  shoultl  impress  you  with  tbe  necessity  of  em|>loyinff  it  long  ein>ugh 
}  ascertain  whether  its  continuetl  use  is  indicated. 
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Monoplegia  ok  Monospasm. — These  conditions  are  particularly  in- 
dicative of  cortical  disease.  The  muscles  affected  are  a  guide  to  the 
convolution  attacked.  1  have  covered  this  field  in  a  previous  section. 
The  indication  in  such  a  case  is  to  improve,  if  possible,  the  nutrition  of 
the  diseased  part  directly  by  galvanism,  an<l  also  to  stimulate  the 
muscles  functionally  associated  with  it.  1  employ  for  this  purpose  a 
"  medium  "  electrode  over  the  diseased  convolution,  the  inditt'erent  elec- 
trode being  placed  over  the  centre  of  the  sternum.  It  is  my  custom  to 
employ  both  poles  separately  to  the  head  for  an  interval  of  two  minutes 
each  at  a  sitting.  The  monoplegic  limb  may  be  treated  by  labile  galvanic 
api)lications,  the  wire  brush  and  faradization,  or  the  indirect  spark  by 
means  of  a  static  machine. 

DiciiKNNEs  Djskase. — The   morbid  changes  in    the   nuclei  of  the 


Fl(j     If'l   — A      SCIIEMATIC      kElKHSHNTATION     OF        IHK      DlSTHIBlTION      ANdDkNSITV      OF     THH 
JuKhADS     DF     (..IKKRN  I       W  I  I  H      KEGAKP    TO   TMKIR    KnTKANCK      INTO      IHF    Sl'ISVI,    COKI) 

(Alter  Krb.)  In  </  the  i">.ts  arc  i. lace  1  tu;ar  e.ich  other.  !n  A  the  poles  .irc  more  uidcly 
sep.'iratetl.  I'he  bize  uf  the  elcct^o^Jc^  >hov\n  m  the  cut  i"»  the  same  for  both  the  .mode  and 
cathode 

nu'diilia  which  ncconipniiy  I'ulhnr  paralysis  may.  in  some  cases,  be  held 
in  check  for  a  wliile  and  the  symptoms  markedly  improved  by  placing 
the  |)ositive  elcctnxle  (of  lart^^e  size)  at  the  nape  of  the  neck  and  as 
close  as  possihU*  t<»  the  foramen  niaLinnni.  and  applying  the  ni'irative 
elect rotU"  (covered  with  absorlu'nt  cotton  and  attached  to  a  long  handU*) 
successively  to  the  pharynx,  fauces,  tonixue.  cheeks,  and  lips.  As  stroiiiT 
a  current  a^  the  patient  can  easily  endure  should  be  used.  The  duratimi 
of  the  sittintr  should  not  exceed  tive  minutes.  It  is  well  to  complete  tlio 
sittin;j:  by  passing  transverse  curreuts  throuirh  the  neck,  so  as  to  excite 
the  muscles  concenuMl  iu  deglutition.  Some  authors  recommend  the 
employment  of  currents  through  the  head,  both  longitutlinally  and  inins- 
versely. 
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It  h  well  to  increase 


ELECTRICITY   IN   SriNAL   AFFECTIONS. 

T 1 10 re  are  varioua  ways  of  bringing  tik*  spinal  cord  under  the 
inflnenue  of  electrical  currents.  The  method  of  aijplication  Belceted  in 
any  imli vicinal  ea«c  will  dc[)L'nd  somewhat  n|>on  thtt  nyniptoms  which  the 
patient  presents,  ajul  also  npun  the  c  ha  meter  and  seat  of  tlae  lesion. 
The  diagrnnunatic  cuts  of  Krb,  wliich  illiiHtrate  the  ditfusion  of  electrie*U 
cnrrcntK,  siiow  in  a  graphic  way  tlie  etfeelR  of  close  appruximatirjn  and 
wide  reparation  of  the  poles.  We  may  also  modify  some  of  the  morbid 
^k  cotidttions  of  tlie  spimd  rord  l»y  electrizntion  i»f  the  extreinitieH  when  tl»e 

indiJiererit  pole  is  (ilared  <>ver  s[»iinnis  jirocessesi.     ^^  ' "  *"  :^.— .~..^ 

the  i^ize  of  the  electrodes  proportionately  to 

I  the  strengtii  of  the  current  einpkiyed. 
Fig,  191  illustrates  the  effect  of  se[mnLtion 
of  the  poles  when   applieationH  of  electricity 
are  nnide  to  the  epinal  eohimn.     Some  of  the 

ttfireads  of  cirrrent  depicted  are  rendered  in- 
€tl*ective  on  account  of  their  ditln^ion.  Thin 
is  made  more  apparent  in  Fig.  11*2. 


\i 


// 


\ 
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FlO,      IW.— A     SCTHBWATIC      RHPRe- 

S8WTATJOW   Of  run   DRSisriv  or 

THU  Cl'liREXT  L^OK  AlTLJt  ATlOK 
OF  THB  EUCTHOUIB  TOTM»  SAMft 
SURJOACK  ANt>  IN  CLUSH  RltLAtlltN 

TO  EACH  01HRR.  (After  Erbj 
I'hc  ilottcfl  lino  indicare  the  In- 
effective thread*  of  current.  The 
shaded  ponioti  reprc:ictii»  the  tone 
of  gre4t«»t  intensity 


ELECTHIZATION   OF  THE  SPINAL  COBl>. 
To  treat  projierly  of  the  various  methods 
which   limy  he  used  when  the  tijj[»lieat!on  oJ' 
electrical  currents  as  a  therapeutical  menfiure 

■  for  the  relief  of  s[>inal  diseases  seems  iiuHeatcd, 
It  wouhi  be  necessary   for  me  to  enter  into 

greater  detail  regarding  spina!  diseases  than 
^  the  space  alhjtted  to  these  lectures  will  per^nit 
™  of,      I    lun    reluctantly   forced,    thereft)re,    to 

Bummarize  somewhat  hastily  the  main   points 

which  my  experienee  with  this  agent  leads  me 

to  indorse.    Mttst  of  my  readers  are  probably 

alreaily  familiar  with  t!ie  pathological  changes  which  exist  in  ctmnection 

with  the  mtjrc  common  diseases  of  the  cord  :  hut.  if  any  are  not  so,  these 

changes  fehould  tirst  Ijc  stntlied  antl  thoroughly  mastered  before  they  can 

hoi>e  to  successfully  combat  I  hem. 

»(jJalvanic  currents  are  uf  greater  SLMvicc  in  the  treatment  of  spinal 
•dist*;iBe»  than  faradaic  or,  perha|)S4,  the  eta  tie, — chiefly  on  account  of  the 
dc[tth  of  the  tissues  iitleeteil  and  the  chemical  and  molecular  changes 
which  galvanic*  currents  tend  to  induce. 

Spinal  electrodes  should  lie  of  large  size. 

The  applications  miiy  he  either  stabile  c»r  labile,  the  former  being  of 
,  the  greatest  Ivenefit  when    the  spin  id  lesion   is  circumscribed  in  extent, 
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ami  tLic  letter  when  a  lurger  part  of  the  spinfil  coni  is  siIII^cUhL     ir  laUili* 

applit'iitlons  are  indiciited,  the  movemouts  of  the  elet^trmles  shtjuki  Ixi 
made  s^iJUiewUat  slowly. 

In  directing  galvanic  nurreuLs  to  tbe  eermcal  nnd  upper  rforitaf  fff/- 
me  tit  i^  of  the  cord,  it  Is  wt^ll  to  [jlaee  one  det'trode  of  inediiim  9>tm 
behind  rrnd  below  ibe  ear  aliernately  on  the  two  ftideft  t>f  tin*  ueck,  while 
the  other  iti  applied  to  the  gpine. 

Point  a  vf  tefulemem  fo  pressure  along  ihe  »pine  sliould  In*  s*d*i**eied 
to  9  tab  lie  apj  ill  eat  ions  of  the  anode.  They  shoidd  bp  sought  for  in  ejieU 
iudividuai  ease  with  care  and  separately  galvanisc<-d. 

The  siremjfh  of  the  currents  employ eti  should  be  inodifu^d  in  indi* 
viduiils  by  the  eoudition  which  i&  [H'esented  for  treatment.  We.'ik  i*ur- 
renti^  of  from  two  to  ftve  mjliiamperes  act  lii-et,  as  a  rule,  wlien  excertftive 
irritjibility  of  the  or^an  exists;  chronic  pathological  conditions  rt*8iK>Tjd 
better  to  currents  of  greater  intenisity.  I  often  utti*  eight  to  tvft*lve 
miUiamper^s  of  current  in  chronic  cases. 

It  is  advantajieou^,  in  amne  subjects,  to  make  eleririval  uppiieaUon* 
to  the  fimb»  when  the  cord  is  affected*  Stimidation  of  tlie  periphend 
nerves  und  the  uiiiseles  eonneeled  with  the  segments  of  the  cord  invoUe<l 
ihouUl  be  particularly  aimed  at,  although  the  electrisation  of  the  skeletal 
mnsoles  and  the  skin  should  not  be  exclusively  eonflned  to  the  limits  thui 
indicated.  It  le  my  custom  to  employ  the  *Vi5m/?u>ed  rurreni''*  i[yn*Up^ 
ously  €lei^cribed)  when  applications  to  the  limljf^  are  thus  mEtli*.  Ttii 
form  of  eurrent  is  partieitlarly  indicated  when  the  mnacles  exhthit  a  tei 
dcney  ti»Wiiid  ntroi^hy.  The  electrode  which  resets  upon  cervical  **t  bnii- 
bar  enlargements  of  the  spine  should  be  of  large  size,  while  that  used 
upon  the  limbs  should  be  of  medium  size,  so  as  to  direct  the  combined 
currents  to  the  nerves  or  muscles  affected. 

If  galvanism  alone  is  used  upon  the  limbs  in  spinal  disease,  it  is 
often  beneficial  to  the  patient  to  break  the  current  b}-  an  interrupting 
electrode,  or  to  reverse  its  direction  b}-  means  of  the  commutator. 

Some  authorities  advocate  faradization  of  the  vertebral  region  and 
of  the  limbs  in  conjunction  with  galvanic  applications.  I  have  seen,  in 
a  few  instances,  some  remarkable  effects  follow  the  employment  of  the 
wire  brush  alone  in  poliomyelitis  of  children,  and  I  can  see  no  reason 
to  doubt  its  occasional  efficacy  in  other  forms  of  spinal  disease. 

In  some  unexplained  way  the  excitation  of  muscular  action  and 
stimulation  of  the  cutaneous  nerves  exert  in  man}'  instances  a  remedial 
effect  upon  lesions  of  the  spinal  cord. 

It  is  not  always  possible  (as,  for  example,  in  poliom3'elitis)  to  excite 
muscular  action  by  faradaisra  alone.  In  these  cases  interrupted  galvanic 
currents,  or  the  "combined  current"  (galvano-faradaic),  will  accomplish 
the  desired  end,  I  have  repeatedly  observed  beneficial  effects  of  this 


ui 
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treatment  in  loc«»iiMjtor  atiuciu^  uud    lUiinjir  hnn  jmblislied   sumt*  cases 
Lvliich  austuiii  this  view  in  vvliich  the  wire  l>rus!i  was  used  upon  the  armH 
%n<\  legs  daily  fur  iihout  live  minutes. 

In  all  acute  injiammn/or}/  iiimrders  of  the  vord  1  dt;|)i'ccute  the  use 
>f  electrical  applications.  When  tlie  acute  stage  has  passed »  or  when 
lie  disease  has  assume*!  a  chronic  type,  many  of  the  ettects  ut*  the  dis- 
use (as,  for  example,  myyeular  paralysis,  rectal  or  vesical  complicitUons, 
incipient  carles,  anjcKthesia,  etc)  may  aften  tie  greatly  relieved  by  its 
judicious  use.  The  current-strength  employed  in  such  cases  usually 
varies  from  five  to  eight  milHaro]u*res.  Tin*  applications  should  he  made 
-^daily.  When  possil)le,  it  is  important  that  the  reader  locali/^es  early  the 
pat  of  the  structural  lesion  and  concentrates  the  treatment,  for  a  while 
It  least,  upon  the  si*f»;tiieuts  of  the  cord  involved.  The  muscles,  skin, 
^Itidder^  rectum,  etc.,  should  he  separately  subjected  to  the  itdbjence  of 
lectrieity  in  case  they  exhibit  a  loss  of  function 

ELECTBICITY   IN    PARALYSIS  OR  PAIlESIH. 

Hypokinesia  may  be  due  to  many  dillereiit  conditions;  hence,  its 
electrical  treatment  and  prognosis  luust  vary  in  accordance  with  the 
|eanse  which  excites  it.  Yon  should  remember  that  paralysis  of  a  muM-le 
only  symptomatic  of  other  conditions, — sucli»  for  example,  a«  lead- 
:>isoning,  diphtheria,  hysteria,  mechanical  pressure  u]jon  a  motor  nerve, 
sverance  of  a  motor  nerve,  destructive  processes  ur  iidlammation 
within  the  motor  cells  of  the  brain  or  spinal  curd,  and  changes  in  the 
^vessels.  All  of  these  tend  to  impair  either  the  guuenitiug  power  of  a 
fiotor  centre,  or  the  comlucting  power  ol'  a  motor  fibre. 

Respecting  the  application  of  electricity  to  the  seat  of  central 
lesions  {i.e,,  lesions  of  the  brain  or  spinal  cord)  in  eases  of  motur 
paralysis,  Pe  Watte ville  i>ertinontly  remarks  as  follows  : — 

*'  It  is  true  that  we  have  too  often  but  a  very  imperfect  idea  of  those 
[jrocesHes  in  the  nerve-centres  upon  which  the  symptom  depends,  and 
:iat  we  have  no  right  to  assume  that  the  current  has  any  specific  cura- 
tive induence  upon  any  one  of  them  :  still,  as  a  j ust  1  Ilea t ion  for  central 
fcreatnient  in  such  cases,  we  may  plead  our  very  ignorance,  we  may  urge 
|be  poverty  of  our  therapeutical  arsenal  in  arms  wherewith  to  combat 
'our  enemy,  and  may  also  invoke  the  possibility  of  at  least  staying  its 
progress  by  promoting  nutrition  of  the  surrounding  portions  of  the 
nervous  structures  threatened  by  its  invasion/^ 

When  tlie  lesion  directly  atfects  the  conductivity  of  a  nerve,  we 
have  reason  to  believe  that  the  direct  influence  of  electrical  currents  upon 
the  lesion  tends  to  overcome  the  resistance  offered  to  conduction  l»y  the 
disease-process,  and  facilitates  the  subseciuent  transmission  of  voluntary 
Btimuli* 


720  I^EOIUBSS  ON  NSBVOUS  DISEASE. 

There  are  certain  general  roles  that  are  applioaUe  to  tiie  ideetrieal 
treatment  of  paralysis  of  motility.    These  may  be  stated  as  Ccriiow8>— 

1.  The  treatment  should  not  be  alone  confined  to  the  reglcm  of  the 
paralyzed  muscles. 

2.  The  seat  of  the  exciting  lesion  should  be  ascertained  eaily,  if 
possible,  and  subjected  to  the  influence  of  this  therapeutical  agent  in  an 
intelligent  way. 

S.  If  the  motor  paralysis  is  accompanied  by  ansesthesia,  hypenes- 
thesia,  or  other  sensory  disturbances,  or  if  the  vaso-motor  syttrai  of 
nerves  be  apparently  implicated,  the  wire  brush  may  often  be  used  with 
advantage  upon  the  skin  in  the  vicinity  of  the  lesion,  and  also  over  the 
muscles  paralyzed. 

4.  Faradaic  currents  (provided  they  excite  muscular  action),  or  the 
cathode-pole  of  a  galvanic  battery  (with  interruptions  of  the  current),  are 
of  use  in  exciting  the  conductivity  of  the  nerve-tracts  affected.  Sta^ 
electricity  is  also  of  great  utility  in  inducing  muscular  contractions,  and 
is  generally  less  painfull  than  strong  faradaism  or  galvanic  shocks. 

5.  The  '*  combined  current "  (galvano-faradaic)  is  chiefly  of  service 
in  overcoming  trophic  disturbances,  which  often  manifest  themsdves  in 
connection  with  motor  paralysis. 

6.  I  prefer  labile  applications  to  stabile  in  applyii^^  either  fluadatsm 
or  galvanism  to  the  muscles.  Stabile  applications  are  preferaUe  to 
labile  when  the  brain,  spinal  cord,  or  peripheral  nerve-tmnka  are  to  be 
influenced. 

7.  Never  begin  the  use  of  electricity  immediate]}'  after  the  onset  of 
paralysis  (wlien  due  to  a  central  lesion).  It  is  always  best  to  wait  until 
all  danger  of  exciting  a  recurrence  of  the  attack  b}-  stimulation  of  the 
nerve-centres  has  passed. 

ELECTRICITY    IN   SPASMODIC   AFFECTIONS. 

Hyperkinesis  is  frequently  encountered  as  one  of  the  varied  forms 
of  external  manifestation  of  irritative  and  destructive  lesions  of  the 
central  nervous  system.  For  example,  it  is  by  no  means  uncommon  to 
observe  convulsions  (of  the  clonic  or  tonic  type),  tremor,  muscular 
rigidity  and  contracture,  etc..  in  connection  with  morbid  changes  in  the 
"brain  and  spinal  cord.  By  these  symptoms  we  are  often  assisted  in  deter- 
mining the  seat  of  the  lesion,  although,  as  De  Watteville  remarks,  *' the 
pathogeny  of  spasm  is  one  of  the  most  obscure  problems  in  neurology." 
On  the  other  hand — as,  for  example,  in  many  instances  of  chorea, 
epilepsy,  hysteria,  etc. — spasm  may  exist  without  any  apparent  structural 
changes  in  the  nervous  system  ;  being  excited  by  some  source  of  reflex 
irritation,  such  as  visual  defect,  phimosis,  uterine  displacement,  insuf- 
ficiency of  the   ocular  muscles,  etc.      In  tetanus  the  exciting  chus«;  is 
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^enemliy  foumi  in  one  or  more  of  the  peripheral  nerves.  Sclerosis  of 
the  motor  fibres  of  the  l?iteral  enlnmns  of  the  spinal  eord  is  known  to 
produce  muacular  coniriu-ture  a.s  h  prominent  >>ym]>tom,  |>rohably  beeause 
the  inhibitory  intluenee  of  the  brain  upon  the  reflex  exeitabifity  of  the 
spinal  eord  ia  arrested,  ur  because  the  selerotiis  directly  excites  the  motor 
apparatus  of  the  eonb  The  |>ecnliar  deforniities  produced  by  post- 
paralytic  con t met II re,  and  the  eccentri cities  of  gait  and  posture  exhibited 
by  patients  su tiering  from  tetanoid  paraplegia  (hitend  h^pinal  sclerosis)^ 
are  illnsti-ative  of  the  diagnostic  value  of  tonic  muscular  spasm  in  the 
course  of  some  s[nna]  altections. 

KesiKU'ting  the  ctlects  of  electrical  treatment  of  spasm,  I  am  con- 
vinced that  in  some  eases  many  methods  must  be  tried  without  benefit 
before  the  right  one  is  discovered.  I  have  occaBionuIly  had  brilliant 
results  follow  some  particular  methotl,  and  suhseipiently  I  have  been 
utterly  disappointed  when  it  was  tried  upon  some  other  patient  with 
identical  sympt^nns. 

1  think  tluil  ill  this  class  of  subjects  more  dejietid^  upon  sncceisB 
in  ascteitaining  and  removing  the  cause  than  upon  any  electrical  applica- 
tions (valuable  as  they  may  be  as  adjuncts).  The  correction  of  an  optical 
defect  liy  glassen,  the  relief  of  ocular  insuttk-iency  by  tenotomy  or  prisms, 
the  o}>eration  of  circumcision,  the  meclianical  relief  of  a  disijlaced  womb, 
the  removal  of  liad  teeth,  and  many  other  such  procedures,  form  the  basis 
of  an  absolute  cure  in  many  cases  which  have  Ijeen  otherwise  treated 
unsuccessfully.     This  fact  is  too  often  disregarded. 

Electrical  currents  may  be  made  to  act  upon  these  cases  (1)  as  a 
sedative  (chiefly  the  action  of  the  anode  and  static  insulation);  (2)  as  a 
stininlant  (the  action  of  the  cathode,  the  static  spark,  or  faradaism) ;  (3) 
as  a  counter-irritant;  (4)  as  a  check  tu  the  progress  of  some  peripheral 
or  central  morbid  state  (catalytic  action);  and  (5)  as  an  agent  for  the 
destruction  of  some  neoplasm^  induration,  etc.  (electrolytic  action),  ftr  as 
a  cautery. 

I  have  lately  come  to  reganl  static  electricity  ( frankhnism)  as  more 
generally  ap[tlical>le  to  spasmodic  conditions  (bysteria,  turticolUa, 
blepharospasm,tremor,contraetnre,  etc.)  than  either  famdaism  or  galvan- 
ism. It  seems,  in  my  experience,  tu  net  more  [jromptl^y,  and  to  pr«jduce 
more  histing  residts  than  t!je  methods  morr  commonly  recommended  by 
uutliorw.  I  would  advise  those  who  decide  to  ptuvbase  a  static  machine 
to  try  the  eflects  of  insulation,  the  "■  electric  win*i,'*  and  the  indirect 
spark  (as  the  circumstances  may  indicate)  faithfully  belbi'C  they  resort 
to  galvanization  or  taradizati<nj.  If  good  results  are  not  obtained,  they 
can  easily  substitute  for  it  the  other  f<U'ins  of  treatment  at  a  later 
date.  I  should  never  regard  any  case  as  hopeless  until  it  bad  been  thor- 
oughly tried  (at\cr  all  retiex  causes  bud   been  removedj*     J  have  cured 
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several  severe  cases  of  tonic  spaBtQ  of  tlie  muscles  of  the  neck  in  sl  fi*w 
sittings  by  means  of  the  indirect  apark,  and  rdieved  mfiny  csuai*!*  of  ^u^h 
ferintj  from  other  fni'tiis  of  spaani  in  m  shitrt  time.  ^M 

In  EriLEPsv,  the  eniplovinent  of  pilvanisni  alont*  has  nev«r;  to  my  | 
know  led  lie,  re^ulteil  in  a  eomi>Iete  euu\  rilthotigh  S(ime  de<*ic1ed  benelit* 
have  Itti'en  leported  from  its  euntinneil  iisse.  There  i8,to  my  mind,  a  id«>^* 
n*latjoiis)ii|)  in  nifiuy  cuse-s  heiitertf  ejnieft^f/  and  ocuiar  de/ecl,  to  wlMeU 
i  huve  already  ealled  attention.  This  clement  in  the  caumation  of 
einlepsy  eertafnly  merits  attL-ution.  When  all  defeats  In  the  %*Uuai 
npfvaratuH  luivc  bet*n  eorrected  (in  eaee  nnch  i*xtHt),  or  when  <>ihi*r  rL*rtcx 
causes  (such  as  phimosis,  fur  example)  have  hecn  relieved »  gal vitni?»m  and 
^tatie  electrieity  may  become  valuable  aids  in  con  trolling  the  stitk»ii-ijttcnl 
convukivc  attacks.  Latent  hyperoina^  listig^matism,  and  in**uilN'ieiicy  f»r 
itiiy  of  the  niuselei*  of  tiie  eyeball  may  (ami,  in  my  opinion,  ollcn  do>  excite 
epileptic  ficizurcs.  It  is  absnnl  to  expect  of  elet^tricity,  or  *ny  other 
^  thrrjiiiciitieid  ai^nMit,  ciuntivL'  results  whin  >n  linpoiTjint  a  :Hnurrk.  MflrritA^H 
tion  of  the  central  nervous  system  is  allowed  to  remain  nneorreefeed. 

Rockwell's  method  of  employing  *^  central  galvanization  "  hi  ^lepqr 
does  not,  to  my  mind,  equal  in  beneficial  effects  the  use  of  static  insnfai* 
tion  and  the  drawing  of  indirect  sparks  from  the  neck  and  bAok  of  tlie 
patient  It  is  my  custom,  however,  in  some  cases  to  emptc^  both  of 
these  procedures,  each  being  used  alone  during  alternate  wedn  for  m 
period  of  two  or  three  months  with  daily  sittii^. 

In  CHOREA.  I  have  obtained  the  best  results  with  static  inaida^ii 
and  sparks. 

My  previous  remarks  respecting  the  relationship  between  defects  in 
the  organ  of  sight  and  epilepsy  apply  with  equal  force  to  this  disease 
and  all  other  tyjjes  of  functional  nervous  derangements.  I  liave 
discussed  this  subject  more  in  detail  when  functional  nervous  diseases 
were  being  considered. 

If  galvanism  is  employed,  it  is  best  to  subject  the  muscles  affected 
with  spasm  to  the  action  of  the  anode.  The  prognosis  will  dei)end 
somewhat  upon  the  duration  of  the  disease.  The  earlier  you  begin 
electrical  treatment,  the  greater  is  the  prosi)ect  of  cure  (provided  all 
sources  of  rellex  irritation  have  been  successfully  removed). 

My  experience  with  faradaism  in  the  treatment  of  chorea  has  l)een 
somewhat  limited  ;  but  the  results  obtained  by  me  have  not  been  so 
satisfactory  as  with  static  electricity. 

In  FACIAL  SPASM  (histriouic  spasm)  good  results  are  occasionally 
obtained  by  following  the  plan  of  treatment  suggested  in  connection 
with  chorea ;  but  treatment  of  the  facial  nerve  alone  is  seldom  satisfac- 
tory. I  have  one  case  at  present  under  treatment,  however,  in  which  1 
have  thus  far  had  little,  if  any,  success  in  my  attempts  to  control  the 
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Spasm.  It  is  a  case  of  long  etanclin^r^  and  is  tbertifore  more  reliellicms  to 
treatment  tban  If  it  were  not  ebronie.  Tlie  fmtient  has  an  oeular  <lefeot 
which  it  is  dittieolt  tn  tMnreet  perfectly. 

In  tliese  cases  I  ha%'e  olitftined  the  liest  resnlts  by  subjecting:  botli 
tlie  eortietd  centres  for  fivcinl  moveinents  nncl  the  nerve  itself  to  stiihiie 
iippHeations  of  tbe  anode  (the  eatinule  bein^r  placed  on  the  brcast-lxnie), 
and  by  treatiiiir  the  nerve  at  intervals  with  static  sparks  druwn  from  the 
affected  jiortions  of  the  face.  The  electrode  for  the  head  should  be  larixe. 
The  dnration  of  each  daily  sittings  should  not  exceed  five  minutes, 

NvsTAcniirs  and  nLET'J!AROj?i»ASM  Ijclom^  to  tbe  choreic  type  of  dis- 
eases, antl  are  best  trentetl  In*  electrical  currents,  provided  they  iire  st^en 
before  the  condition  has  beeorae  chroui*-.  Tlie  prospect  of  a  nidicid 
cure  steadily  liecomes  less  as  time  ela[»i^es.  If  static  cnrrent^  nre  em- 
ployed»  wooden  li[is  to  the  elect rr^des  slionhl  be  used,  I  nsnally  treat 
the.se  cases  as  if  the  seventh  nerve  were  involved  in  jdl  of  its  branches. 
Sometimes  it  is  well  to  i>!}ice  the  amHle  upon  the  mastoid  jjrocess  and 
the  cathode  upon  tbe  closed  eyeliil.  Tbe  current  shotdd  be  very  weak  at 
first;  should  be  crradnnlly  iiiereaseil  until  fiiint  flashes  of  light  are  per- 
ceived ;  tinnlly,  it  should  l»e  aicain  decreased  to  the  fnintest  |>ereeptible 
point, 

ToRTicoiJ.18,  or  WRY-NErK*  wheu  siityeeted  early  to  static  sparks  or 
stroll jx  farad iy.at ion,  may  olten  be  cured  very  rapidly.  Intcrrujited 
galvanic  currents  are  also  of  material  lienefit  in  stune  cases. 

The  spinal  accessory  ner%'e  is  nstmlly  the  one  which  is  i\t  faidt.  A 
rheumatic  orif^in  may  often  t>e  detected.  If  so,  jutlicious  medication 
will  tend  to  hasten  tbe  en  re. 

Some  cases  of  wry-nerk  are  associated  with  symptoms  of  paresis. 
These  have,  as  yon  might  susjieet,  a  more  serious  prognosis.  Eleclrieal 
treatTOent  will  prove,  as  a  rnh%  only  palliative.  Too  often  organic 
chnnj^es  have  already  t»ccurred  in  tbe  spinal  aceesstjry  nerve,  the  spinu) 
cord,  or  the  vertehne.  Tlie  duration  of  treatment  shouhl  extend  over 
ft  period  of  months. 

Spasmodic  AsxnMA  mux  often  be  benefited  by  y^alvanism  of  the  neck. 
I  have  previonsly  descril)ed  the  ste|is  of  this  procedure.  Its  benetieial 
effects  are  probnhly  due  to  chan*,^es  induced  in  the  vagi.  Drawing  of 
Indirect  sparks  (by  means  of  the  static  machine)  from  the  anterior  and 
posterior  surface  of  the  chest  has  [irovedjn  my  experience,  an  admimble 
preventative  against  such  attaeUs, 

Some  patients  have  ns.Hurcd  nic  tliat  they  experienced  a  sense  of 
great  comfort  after  each  sitlrin«:,  and  that  the  frequency  of  the  paroxysms 
of  asthma  has  been  pcrce|ttibly  modified  by  them.  My  experience  in 
the  electrical  treatment  of  these  cases  is  as  yet  somewhat  limited  ;  but  I 
am  inclined  to  believe  that  trreater  benefit  can   be  derived  from  it  than 
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from  inUtrtml   tiu^iruiititm*     rtTtiiinly  it  is  wurLhy  of  n  inori!  extended 
trial  aa  mh  .'nljunct^  if  doenn^d  wise,  to  otlirr  r*.*fTH'(lifil  iiu^asiircs,  or  an  ] 
substitate  for  them. 

In  ^wpAssfiSB  (both  of  the  traoma^oaiid  idiopathic  varieties)  two< 
of  ome  have  been  reported  by  Mendel,  of  Berliib  He  emjUioyed  gatvaRl- 
aatton  and  anbjeoted  the  mueolee  afl^cted  with  apaem  to  tiie  stabile  liifa- 
enoe  of  the  anode,  the  oi^hode  resthig  over  the  sf&aouB  ppooesses  of  the 
vertebrae.  The  ai^lioations  were  oontinned  for  fifteen  nrinntos,  sad  ttie 
currents  employed  w«re  mild  ones.  Bartholow  snggests,  when  speakfa^ 
of  these  cases,  that  the  effect  of  these  applications  was  prebaldy  doe  ^  to 
the  influence  of  the  currents  upon  the  sensory  nerves,  thus  lesseniiig  tiie 
intensity  of  the  reflexes.'*    The  cures  were  complete  In  about  tea  daySb 

Personally,  I  have  not  as  yet  been  able  to  test  the  eilhets  oi  the 
different  forms  of  electrical  currents  upon  a  case  of  tetanus.  To  my 
n^nd  it  would  be  very  interesting,  however,  to  observe  the  effect  of  slatie 
insulation  and  static  sparks  upon  the  spasms  which  occur  paroxymialty 
ki  this  disease.  It  is  well  known  that  this  agent  exerts  a  imnarkaUe 
efllBCt  upon  contracture  of  muscles.  Thus  ihr,  to  my  knowledge^  tt  has 
never  been  tried  in  tetanus. 

Sneezing,  hiccough,  and  coughing  are  spasmodic  efforts  of  a  reflex 
diaracter.  Occasi<mally  they  become  distressing  fkom  tlieir  per^sfeency . 
They  may,  in  some  instances,  be  relieved  by  faradisation  of  the  e]4gaa> 
trium,  galvanisation  of  the  neck,  and  static  electricity.  De  WatteviDs 
reports  some  curative  effects  of  galvanisation  of  the  nasal  mnooiiB 
membrane  in  chronic  cases  of  persistent  sneezing. 

ELECTRICITY   IN   DISORDERS   AFFECTING   SENSORY   NERVE-TRACTS. 

The  discovery  that  different  bundles  of  fibres  which  help  to  comiKjse 
the  substance  of  the  spinal  cord  serve  to  convey  sensory  impulses  only, 
and  the  later  researches  which  have  also  been  made  respecting  the  paths 
of  conduction  specially  prepared  for  sensations  of  pain,  touch,  teuiiwra- 
ture,  pressure,  the  muscular  sense,  visceral  sensations,  etc.,  have  a 
practical  bearing  upon  both  diagnosis  and  treatment. 

Clinical  observations  go  to  show  that,  of  the  separate  and  distinct 
types  of  sensation  enumerated,  some  may  be  partially  or  completely 
destro3'ed  by  diseased  conditions  without  impairing  the  others.  Thus, 
for  example,  a  patient  under  certain  conditions  may  be  able  to  exercise 
his  sense  of  touch  with  normal  acnteness  and  yet  be  rendered  absolutely 
insensible  to  pain ;  again,  he  ma}'  be  unable  to  discriminate  between 
degrees  of  heat  or  cold  (provided  the  tests  do  not  produce  |Miin), 
although  he  retains  unimpaired  sensory  faculties  in  all  other  respects. 
We  are  therefore  forced  to  recognize  a  variety  of  types  of  anesthesia 
as  presenting  themselves  for  diagnosis  and  treatment. 
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Tiie  sensory  functions  may  be  either  increased  (hypermsthesia)  or 
rl  i  m  i  nia  h  Of  I  (a  nmal  h  esia  ) . 

Kithiir  oT  tbuse  states  mtiy  \k'  of  itryanir  (trttjm  {\\\  which  we  mean 
that  striictiirnl  ehiinj^i'S  in  lliu  nt^rvous  tissues  Ht'cunijmny  them),  or  of 
l>»rely  fimvlional  origin^  in  which  ea^e  nti  structural  chutiges  csui  tn- 
shown  to  exiBt.  Kxamples  of  the  ft^rnjer  are  found  in  connection  with 
iH*ntraJ  lesioiis  (Hio8e  of  the  bruin  or  spinal  cord),  and  with  peripheral 
lewiuhH  ol"  the  sensory  nerves  or  the  organs  of  sjiecial  sense,  while  exam- 
ples of  the  latter  are  frexpiently  encountered  in  connection  with  hyst-er- 
ieal  conditions,  neurasthenia,  cohl,  injury,  imperfect  capillary  circuhition, 
rheumatism,  neurnltrin,  and  many  other  morbid  conditions. 

In  all  forms  of  sensory  disturbance  the  removal  of  the  cause  consiti* 
tutes  in  many  eases  the  basis  of  a  cure,  and  the  treatment  will  necessarily 
be  modified  by  tlie  cunsal  iiulications. 

Many  suggestions  which  have  |>rcviously  hecn  olferetl  respecting 
electrical  applications  to  the  brain,  spinal  cord,  nnd  peripheral  nerves 
are  applicable  alike  to  sensory  as  well  as  motor  itiseirders  when  tkie 
to  organic  changes;  hence,  when  this*  fact  is  boriie  in  mind,  it  will  be 
unnecessary  to  repeat  what  has  already  Iwen  given. 

Anesthesia, — In  the  treatment  of  this  morbid  condition  nothing 
can  surpass  in  its  results  the  daily  use  of  the  wire  bntsh  I'tir  about  ten 
minutes  over  the  regions  atfected.  This  form  of  electrode  should  !« 
applii*d  dry  and  with  the  secondary  coil  of  a  faradaic  machine.  Tlie 
stabile  electrode  should  be  well  moistened  and  pressed  closely  in  conUtct 
with  some  distant  [>oint. 

If  tropfiu'  (lt\Hlurbanceif  coe.vist  with  anaesthesia,  1  have  found  the 
** combined  current*^  (gahano-fanidaie)  to  be  more  efficacious  than 
fanidaism  alone. 

Static  sparks  and  static  insulation  otlen  act  wonderfully  in  func- 
tional nervous  diseases. 

Static  insulatknt  has  been  previously  described.  It  should  he 
administeret]  daily  for  from  ten  to  thirty  minutes. 

If  the  **  indirect  spark ^^  is  employed  (see  Fig.  ITH  K  the  length  of  the 
si>ark  should  be  sulticient  tc»  be  |)erccptible  to  the  patient,  and  the  dura- 
tion of  the  appiicatif>n  should  seldom  exceed  tive  minutes.  It  is  well  to 
administer  a  fusillade  of  sparks  to  the  region  of  the  spine  after  each 
insulation,  in  case  the  seus^n-y  disturbances  are  dependent  upon  hysteria 
or  neurasthenia. 

I  seldom  cnifiloy  tlie  ''direct  spark^^  (Fig*  177)  excct^t  in  the  treat- 
ment of  organic  disturlmnees  of  sensation  or  motion.  This  form  of 
administration  should  be  used  with  extreme  caution  if  the  generating 
machine  is  a  powerful  one. 

The    *•  unibrella'*    elect roile    funushes   an    agreenhle    and    clfective 
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method  of  concentrating  static  electridtj  to  tiie  head  of  the 

The  sensation  is  one  which  resembles  that  of  a  strong  breese  oiieofaiting 

through  the  iiair. 

H8BfiAN.fi8THBS[A  (whether  of  cerebral  or  spinal  origin)  is  oflen 
benefited  by  cutaneous  £iiradization  of  limited  portaona  of  the  ansa 
affected^ — a  point  first  observed  by  Yulpian,  who  employed  this  method 
with  marked  success. 

Trophic  disobdsbs  may  occasionally  manifest  themaelvea,  oflen  in 
the  skin,  nails,  hair,  and  muscles,  when  sensation  ia  markedly  alfec^ed. 
One  such  case  (suffering  from  locomotor  ataxia)  was  lately  placed  under 
my  care.  The  fingers  of  both  sides  were  almost  destitute  of  e^iaibillty 
to  pain,  and  tactile  sensation  was  impaired.  The  nails  were  thickened^ 
loosened  for  half  of  their  length,  and  deeply  pigmented  (as  if  stained 
with  iodine).  The  terminal  phalanges  were  *'  clubbed,"  the  nails  bmg 
bent  almost  in  a  semicircle.  The  skin  was  thickened  and  very  hard 
under  the  loosened  nails. "  The  "  combined  current "  (galvano-fiuradaic) 
with  a  wire-brush  electrode  caused  decided  improvement  within  a  few 
weeks. 

Neuralgia  (when  of  idiopathic  origin)  is  more  sucoessftdly  treated 
to-day  by  electricity  than  by  any  medicinal  agent.  In  many  instances  it 
is  cured  in  a  few  sittings.  • 

It  is  well  to  bear  in  mind,  however,  the  fact  that  neumigio  pains  aie 
very  often  sjrmptomatic  of  causes  more  or  less  remote  firom  the  affected 
nerve,  and  that  a  permanent  cure  is  impossible  in  many  instances  as  long 
as  that  cause  actively  exists.  Defective  teeth,  morbid  processes  in  the 
bones,  pressure  upon  a  nerve,  organic  changes  in  the  nerve  itself,  toxic 
diatheses,  rlieumatism,  gout,  reflex  irritation  from  the  eye,  uterus,  digest- 
ive tract,  ovaries,  etc.,  cardiac  and  pulmonarx'  disorders,  and  many  other 
morbid  conditions,  may  be  enumerated  as  among  the  exciting  causes  of 
neuralgia. 

Respecting  the  electrical  treatment  of  neuralgic  pains  (per  se)  the 
following  deductions  may  prove  of  some  advantage  to  you  : — 

1.  If  points  of  tenderness  to  pressure  (puncta  dolorosa)  exist  along 
the  course  of  the  affected  nerve  or  its  branches,  it  is  well  to  subjei't  them 
to  stabile  galvanic  applications  of  the  anode,  the  cathode  l>eing  placetl  at 
a  neutral  point. 

2.  The  anode  should  be  made  to  cover  as  large  an  area  as  possible. 

3.  The  duration  of  the  sitting  should  not  exceed  five  minutes,  save 
in  exceptional  cases.  The  sittings  may  be  repeated  several  times  a  day 
if  necessary. 

4.  As  a  rule,  it  is  unwise  to  break  the  current.  In  obstinate  cases 
the  current  may  occasionally  be  reversed,  without  changing  the  poles,  by 
means  of  the  commutator. 
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Faradization  of  the  ia*rve  arnl  the  use  of  the  wire  brush  upon  the 

akin  have  been  reconmiendcil   \vht*u   galvanisin   i>rove»   unsuccessful  iti 

arri'stiiiiy  tlie  pulii.     It  slujuhl  not  Ih"  us€hI  (in  my  o[nn\ou}  until  galvan- 

innj  has  btu-n  thurt>utjjhly  n])pli*ML 

^m         H.   It  IH  well  in  olmtinatt*  eases  to  dircet  the  applications  of  galvauisni 

^to  tlio  central  origin  of  the  arleetetl  nerve^  as  well  as  to  its  peripheral 

(lislrihiition, 

K         7,  Static  electricity  ottcn  produces  niarvelons  results  in  neuralgia, 

^I  have  more  faith  in  it  as  a  cure  for  sciatica  than  in  any  other  remedial 

agent.     It    should  be  ap]>lie<l  (by  the  ''  spark  ^'  method)  over  the  affeeted 

nerve.     One  sitting  hari,  in   my  experience,  fretiuenijy  arrested   severe 

pain.     It  gives  immeilij»te  relief,  in  most  eases,  to  muscular  rhetinmtism 

Iso,  and  to  inmbai^o.     SuHercrs  from  muscular  and  neuraljrie  pains  are 

perhajis  as   fre<[neotly  encountered    by   the  physician   as   any  class,  and 

static  electricity  slionid   highly  reeommend   itself  to  his  confidence  for 

ueh  eases.     The  expenses  of  the  nntfit,  iind  the  faet  that  the  machine  is 

too  large  for  tmiisportation,  will  prt»hnhly  prevent  its  tjeneral  use  hy  the 

[.profession  ;  hut,  tujtil  its  eHccts  u[»on  a  ]iatient  have  been  tricil,  I  wonld 

aution  against  expressing  an  unfavorable  opinion,  even  if  j^alvanism, 

faratlaism,  find  medicinal  treatment  have  proved  powerless  to  relieve  the 

8UlierinL^ 

8.  The  operation  of  eleetropuncture  of  a  nerve  for  the  relief  of  neu- 
ia  has  proved  of  Itenefit  in  the  hands  of  some  neuroloo^ists ;  but  it  is 
operation  which,  if  injudicinusly  employed,  wili   produce  electrolysis, 
OfHions  results  may  follow  its  use. 

ft.  The  electrical  treatment  of  various  other  forms  of  pain  is  similar  to 

that  of  neural ijia.     The  judgment  of  the  physician  should  be  exercised 

re»xi»rdin^  the  position  and  size  of  the  electrodes,  the  vjiriety,  strenj^th, 

ami  duration  of  the  current  employed,  and  various  other  minor  points 

B>ftuggested  by  the  condition  of  the  subject. 

"  10.    Visceral  neuralftias  (^is,  for  example,  the  eonditions  known  as 

hemicrania,  migraine,  gastralgia,  eiiteralgia,  hepatalgia,  etc.)  are  often 
relieved  by  electricity,  in^espeetive  of  the  reflex  or  constitutional  con- 
dition which  indnees  the  morbid  state.  The  removal  of  the  exciting 
cause,  however,  will  greatly  assist  in  making  the  cure  a  radical  one.  I 
H  have  long  taught  in  my  lectures  that  I  had  yet  to  encounter  a  patient 
^  who  had  sutfered  for  years  from  migraine  who  had  not  some  defect  in 
the  eye  or  its  tnnscles  as  an  exciting  cause.  Experience  leads  me  still 
to  strongly  assert  this  as  my  conviction.  The  same  cause  is  very 
fre(piently  manifested  by  paroxysms  of  spinal  pain, — peculiarly  so  at  two 
points,  viz.,  between  the  scapuhe,  aufl  at  the  junetion  of  the  last  lumbar 
vertebra*  with  the  sacrnm. 

"'he  currents  which  act  Ijcst  upon  these  cases  are  the  galvanic  and 


^HP«tatLc.     I  have  h\  two  liietanees  ernploy^d  famcUium  in  ga»iraLgifi  with 

B^     good  results,  but  I  regard  it  as  inferior  to  galvanism  or  franklinitini. 
^H  In  treating  the  abdominal  vmc<?ra  by  jralvanic  cnrrents*  one*  rh^cK 

^H  pbore  may  often  be  attached  with  advantage  to  a  reetal  electrode,  and 
^1  the  other  to  a  lar^e  electrode  placed  *»ver  the  organ  to  \w  infta<?nced.  I 
!■  do  not  believe  that  polar  effects  are  to  lie  particularly  aimed  aU  In  Home 
^B        cases,  an  occasional  substitution  of  the  *'eombined  current''  (j|^alviui«»^ 

I        faradaic)  for  galvanism  makes  the  improvenjent  of  the  putient  more  rwpid. 

I  Static  applications  to   the  abdomen  are  best  made   by  emphiying 

|l  indirect  sparks  of  about  two  inches  in  length.  Long  Bparks  an^  not 
^1  home  well  by  sensitive  subjects.  If  patients  arc  subjected  to  static 
H        insula tiou  only  fur  twenty  minutes  daily,  or  to  the  electric  spray  over 

I        the  abdomen,  relief  is  often  atTorded  and   the  application  is  painle*^*. 
-J(        The  clothing  need  not  be  removed  in  making  application.^  of  fmnklinisni 
by  either  of  the^e  raethods^-^i  point  which  renders  the  treatment  |i&r> 
ticolarly  agreeable  to  ladies.  ^^    -^^  ^^'*"  ^^"^^" 

SLEOTBIOITT  IN  DISEASES  OF  THE  GEBYIOAL  STMPATHRnCi  THE 
YASO-MOTOB  SYSTEM,  AKD  ALLIED  NEUB08B8. 

The  OKBYiOAL  siTMPATHKTio  Is  undoabtedly,  in  rare  caaea,  the  aeal 
of  isolated  morbid  changes ;  but,  a^  Erb  remarks,  these  caaee  ^  omwli- 
tate  pathological  curiosities."  The  morbid  conditions  which  Imve  been 
detected  embrace  inflanimation,  compression,  traumatism,  riienaiatie 
conditions,  etc.  .  Such  conditions  may  create  either  irritation  of  the 
sympathetic  system  or  paralysis  of  its  functions,  or  both  simultaneously 
in  different  parts  of  the  body. 

Irritation  of  the  cervical  sympathetic  produces  pallor  of  the  face 
and  neck  upon  the  affected  side,  with  a  sense  of  coldness  in  the  parts. 
The  pupils  are  dilated,  the  temporal  arteries  exhibit  increased  tension, 
the  power  of  accommodation  and  the  reaction  of  the  pupil  to  light  are 
both  impaired,  the  eyeballs  protrude  slightly,  and  the  secretion  of  sweat 
is  diminished. 

Paralysis  of  the  cervical  sympathetic  induces  the  opposite  con- 
ditions. The  skin  is  red  and  hot,  the  patient  suffers  from  a  sense  of  heat 
in  the  skin,  the  pupils  are  contracted  and  exhibit  normal  reactions  to 
light  and  accommodation  of  vision ;  the  eyeball  does  not  protrude, 
there  are  often  headache  and  vertigo,  the  secretion  of  tears  and  sweat 
is  increased,  and  the  pulsation  of  the  carotids  is  excessive. 

In  the  electrical  treatment  of  these  opposed  conditions  Erb  recom- 
mends stabile  applications  of  the  anode  (with  a  strong  current)  until  a 
change  in  the  pupil  is  observed,  if  the  condition  of  irritation  exists.  The 
same  author  suggests  the  use  of  the  cathode  with  a  feeble  current, 
frequent  interruptions,  and  occasional  reversal  of  the  poles,  if  the  par- 
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alytic   Htuto   in  |irt*si*iiL      H*j   \Aiivvs  iliu   *' indilfereut  *'   ul<ictrode  uihjii 
the  spine,     llu  nUo  suggests  applic-utions  of  tlie  w»ru  tmiBh,  or  lahile 
^galvanic  curTi-nU,  to  llio  wkiii  of  tin*  fm-e  mid  nuck. 

^B         To  tJie  views  of  thisi  iiutliur   I  wouhl    urge  the  iidvantage  of  trying 

^Kbe  elfeetf^  of  tiitAtic  iiigulatit^n  hihI  biparkts  ilireetecl  to  the  neek  and  face. 

^^1         ANvtroNKURosEs  itF  THK  SKIN  um\   iisRuuie  one  of  two   forms,  viz., 

^fmjMifstn  or  parahjHi»,     Tliev  are  mt^st  frequently  observed  in  connection 

witli  neiirastbi'iiia  antl  in  bysterieiil  patients.     The  almorntal  contraction 

or  relaxation  of  tlie  vestitels  may  cause  (1  )  modifications  in  the  color  »ntl 

the  tjerieral  '*  feeP'  and  sensibility  of  the  skin  ;  (2)  subjective  sensations 

I  of  beat.  tini^^Hng:,  forniicntion,  etc. ;  i3)  disturbances  of  perxpiiiitit^n  ; 
(4)  awkwardness  of  movement  of  the  i>art  (especially  in  the  liands);  iiiul 
ib)  many  reflex  symptoms  referal>le  to  the  viscera. 

I'unntnral  conditions  of  the  vessels  of  the  skin  (spasni  or  paralysis) 
an-  most  fretpiently  <diHt  rved  in  the  uppiT  llmh,  less  frequently  in  the 
H|ower  limb,  iind  least  often  in  the  face  and  neck.  They  may  l>e  excited 
liy  a  variety  of  causes^ — such  as  fatijt^ue,  excitement,  menstrual  distnrb- 
anf^es,  malartai  exposure  to  cohi»  tin-  etfects  of  p<»isons,  and  ilircci 
irritation  of  the  akin  itself. 

1    have  seen   the  skin  (esjjceially  t*t  the   fuigi  rs)   uuide  as  white  as 
chalk  in  some  eases,  and  in  others  remlered  cyanotic,  by  aptiitm  of  ike 
esseln,     Tlie  muscles  of  the  papilla*  of  the  skin  tn&y  participate  in  the 
|Bpaam    and    produce   the   so-called    *' goose- Hesh  "    appearance.       Pain, 
Ungling,  formication,  partial  ana'sthesia,  and  4>thcr  distnrliances  nf  the 
ensory  apparatus  may  occur  as  sequehe  to  the  vascular  spasm. 

PaTalif»ii^  of  the  vntaneoits  veaaeii^  leads  to  directly  ojiposite  con- 
iitions.  The  skin  may  be  made  intermittently  or  pernnmeutly  red,  and 
feel  nnnatnrally  liot  and  extremely  sensitive.  Su injects  so  atl-licted  fre- 
quently  sutfer  from  insomnia,  headache,  distnrbed  heart-action,  excessive 
perspiration,  vertigo,  and  other  visceral  iimnifestati<ms  of  irritability. 

Kespt'ctintr  tb**  eUx^trieal  treatment  of  anvriospa>^ui  and  angioparaly- 
sis,  the  general  rule  may  he  given  that  weak  or  moderate  applications  of 
faradaism  or  fjalvanlsm  to  the  affected  part  act  liest  U|iim  dilated  vessek, 
and  stronger  currents  u[K»n  those  affected  with  spasm, 

Ap[>licatious  of  statu*  electricity  arc  often  very  lienelicial  to  ueuras- 
Hfthenic  and  hysterical  subjt^cts.  Persomdly,  I  believe  this  method  of 
^^■treatmcnt  surpasses  any  other  iu  its  etfccts  u}am  this  class,  although  it 
^^Wb  weJl  to  alternate  with  galvanism  and  faradaism  when  a  case  ju'ovrs 
Hpbstmate  to  treatment. 

^^  When  any  of  the  methods  suggested  are  employed,  it  is  well  to 
subject  both  the  vasfp-motor  centres  find  the  nerve-trunks  which  snp|>ly 
the  atlected  regions  (as  well  as  the  parts  directly)  to  the  inlluenee  of 
F  fileeti'icai  eurrentt*. 
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The  Motor  Points  on  thk  Inner  Side  of  the  Arm. 
1,  m.  internal  head  of  tricei>s;  2,  mu8CuIo-<*utaneous  nerve;  8.  median  nerve;  4,  m. 
coraco-brachialis ;  5,  ulnar  nerve ;  tJ.  branch  of  median  nerve  for  pronator  radii 
teres ;  7.  muscMilo-cutaueous  nerve ;  8.  m.  biceps  flexor  cubiti. 
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The  Motor  Points  on  the  Extensou  (Posterior)  Aspect  of  the  Foreakm. 

1,  111.  supinator  loiigus ;  2,  in.  extensor  carpi  rad.  Inngior ;  3,  m.  extensor  carpi  nuL 
brevior ;  4,  o,  m.  extensor  communis  dif^itorum  ;  6.  m.  extensor  ossis.  met.  pol. :  7, 
m.  extensor  primi.  internod.  nol. ;  8.  m.  first  dorsal  interosseous;  9,  in.  second  dor- 
sal interosseous;  10,  in.  thirci  dorsal  interosseous;  11,  in.  extensor  carpi  ulnaris; 
12,  in.  extensor  min.  dipiti:  13,  in.  extensor  sccund.  internod.  pol. ;  14,  m  abduct. 
mil),  digiti ;  15,  m.  fourth  dorsal  interos.seous. 
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The  Motok  Points  on  the  Flexor  (Anterior)  Aspect  of  the  Forearm. 
1,  mediau  nerve  and  branch  to  m.  pronator  radii  teres :  2,  m.  paliuariH  longus ;  3,  m. 

flexor  (;ari>i  ulnariH ;  4,  m.  flexor  Bubliiu.  difj^it. ;  o.  ulnar  nerve :  G,  ni.  flex,  sublini. 

dig. ;  7,  volar  branch  of  the  ulnar  nerve  :  8,  ni.  pabnaris  brevis :  0,  m.  alKluctor  niin. 

digit. ;  10,  m.  flexor  min.  digit. ;  11,  m.  opponens  uiin.  digit. ;  12, 13,  m.  hnnbricales  ; 

14.  m.  flexor  cari>i  nulialis ;  15,  m.  flexor  prof  und.  digitorum ;  16,  in.  flexor  sublim. 

digitorum ;  17,  m.  flex,  longus  poUicis :  lb,  median  nerve ;  19,  m.  opi»onens  pollicis ; 

20,  m.  abductor  i)ollici8 ;  21,  ul  flexor  brevis  iM)lliois ;  22,  m.  adductor  i^olncis ;  23, 

m.  first  lumbricalis. 
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The  Motor  Points  on  the  Posterior  Aspect  of  the  Thigh. 
1,  branch  of  the  inferior  eluteal  nerve  to  the  platens  maximus  muscle;  2,  sciatic 
nerve ;  3.  lone  head  of  bicepH  muscle ;  4,  short  head  of  biceps  muscle ;  5,  adductor 
magnus  muscle ;  6,  semi-tendinosus  muscle ;  7.  semi-membranoeus  muscle ;  8,  tibial 
nerve;  9,  peroneal  nerve;  10,  external  head  of  g;astrocnemiu8  muscle;  11.  soleus 
muscle ;  12,  internal  head  of  gastrocnemius  muscle. 
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PLATE  VII. 


Thk  Motor  Points  on  the  Anterior  Aspect  of  the  Thigh. 
1,  crural  nerve :  2,  ol>turator  nerve :  3,  sartorius  muscle ;  4,  adductor  longus  muscle ; 
5,  branch  of  the  anterior  crural  nerve  for  the  quadriceps  extensor  muscle ;  6,  the 
quadriceps  muscle:  7.  branch  of  anterior  crural  nerve  to  the  vastus  intemus 
muscle ;  »,  tensor  vagina)  femoris  muscle  (supplied  by  tlie  superior  gluteal  nerve) ; 
9,  external  cutaneous  branch  of  anterior  crural  nerve ;  10,  rectus  femoris  muscle ; 
11, 12,  vastus  extemus  muscle. 
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A  Diagram  of  the  Regions  of  Cutaneous  Nerve  Distribution  on  the 
Posterior  Surface  of  the  Upper  Extremity  and  Trunk.  (Modified 
from  Flower.) 

18,  ref^oii  supplied  bv  the  second  dorsal  nerve ;  19,  region  supplied  bv  the  aupra- 
acapular  nerve :  dD,  reg:ion  supplied  by  the  circun^ex  nerve ;  21,  region  sapplied 
by  the  intercosto-humeral  nerve :  22,  region  supplied  by  the  external  cutaneous 
nerve :  Z\,  region  supplied  by  the  inlemat  cutaneous  branch  of  the  muaculo-spirtU 
nerve  ;  24,  region  supplied  by  the  "  nerve  qf  Wrisberg  ;  "  25,  region  sapplied  by  the 
lateral  branches  of^  the  intercostal  nerves ;  26,  region  supplied  by  tne  internal 
cntaneotu  nerve  ;  27,  region  supplied  by  the  musctuo-cutaneous  nerve :  28,  region 
supplied  by  the  iliac  branch  of  the  ilio-inguinal  nerve ;  29,  region  supplied  by  the 
radial  nerve  ;  30,  region  supplied  by  the  ulnar  nerve. 
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A  Diagram  of  the  Cutankous  Huhply  of  the  Anterior  Aspect  of  the 
Lower  Extremity.    (Modified  from  Flower.) 

1,  re^i^n  supplied  by  the  lateral  branchefl  of  the  intercontal  nervc» ;  2,  ref^ion  supplied 
by  the  anterior  uraDches  of  the  inter(>o8tal  nerves ;  H,  refj^on  supplied  by  the  ilio- 
hyi>oga8tric  nerve :  4,  refcion  supplied  by  the  ilio-infruinal  nerve ;  5,  refcion  supplied 
bv  the  genito-crural  nerve :  6,  reii^on  supplied  by  tne  middle  cutaneous  branch  of 
tne  anterior  cmral  nerve ;  7,  region  supplied  by  the  internal  cutaneous  branch  of 
the  anterior  crural  nerve  and  partly  by  the  obturator  nerve :  H,  region  supplied  by 
the  external  cutaneous  nerve :  0,  region  supplied  by  the  long  saphenous  branch  of 
the  anterior  crural  nerve ;  10,  region  supplied  by  the  branches  of  the  external 
lumliteal  nerve ;  11,  rcffion  supplied  by  the  musculo-cutaiieous  nerve ;  12,  region  sui>- 

Elled  by  the  terminal  filaments  of  the  muscnlo-cutaneous  nerve :  13,  region  supplied 
y  the  external  saphenous  nerve ;  14,  region  supplied  by  the  anterior  tibial  nerve. 
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A  Diagram  of  the  Cutaneous  Supply  ok  the  Posterior  Aspect  of  the 

Lower  Extremities.    (Modified  from  Flower.) 
16,  region  supplied  by  the  lateral  branches  of  the  intercostal  nerves ;  16,  refpon  sup- 

Blied  by  the  posterior  branches  of  the  lumbar  nerves ;  17.  region  supplied  by  the 
iac  branch  of  the  ilio-hj-pofnistric  nerve :  18,  region  suppliea  by  the  pudic  nerve ; 
19,  region  supplied  by  the  Inferior  gluteal  branch  of  the  small  sciatic  nerve ;  iO, 
region  supplied  by  the  external  cutaneous  nerve ;  21,  region  supplied  by  the 
internal  cutaneous  branch  of  the  anterior  crural  nerve  ;  22,  region  supplied  by  the 
small  and  great  sciatic  nerves :  28,  region  supp1ie<l  by  branches  from  the  external 
popliteal  nerve ;  24,  region  supplied  by  the  external  saphenous  nerve ;  2^  region 
supplied  by  the  posterior  tibial  nerve. 
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GLOSSARY. 


Accommodation  of  Vision.     The  adjustinent  of  the  crystalline  lens  of  the  eye  for  the 

clear  [terception  of  objects  within  a  radiiiH  of  twenty  feet  from  the  eye.     It 

is  usually  estimated,   however,  at   about    fourteen    inches   from    the    eve 

(Fig.  39). 
^-fiSTHESioMETER.     An  instrument  to  estimate  the  acutenoss  of  the  tactile  sense  in  any 

given  part. 
v1*!sTHES0Dic.     Pertaining  to  the  appreciation  and  conduction   of  sensations  of  various 

kinds.     Centripetal. 
A(}EUSiA.     A  loss  of  taste. 

Agraphia.     A  loss  of  the  ability  to  write  or  copy  familiar  characters  correctly. 
Akinesia.     A  loss  of  voluntary  motion. 
Alexia.     A  loss  of  the  power  of  reading. 
Amblyopia.     Indistinct  vision  from  structural  changes  a<-companying  disease  of  the  eye 

or  optic  nerve. 
Amimia.     a  loss  of  the  power  of  making  appropriate  gestures. 
Amnesia.     A  loss  of  memory. 
Amygdala.     It  literally  signifies  the  "almond."     The  term  is  applied  to  a  mass  of  gray 

matter  seen  after  a  section  ma<ie  through  the  tail  ol  the  caudate  nucleus  of 

the  cerebrum  (N  C  in  Fig.  9). 
Amyotrophic.     A  term  which  signifies  defective  nutrition  of  muscles. 
ANALGE.S1A.     The  abolition  of  sensibility  to  pain  in  any  part. 

Anarthuia.     a  peculiar  form  of  imperfect  sjteech  due  to  interference  with  the  speech- 
tract  (Fig.  24). 
Anode.     The  positive  pole  of  a  galvanic  battery. 
Anosmia.     The  abolition  of  the  sense  of  smell  in  one  or  both  nostrils. 
Aphasia.     A  morbid  condition  where  speech,  reading,  or  writing  become  impaired,  either 

from  an  inability  to  properly  coordinate  the  muscles,  or  from  a  defective 

interpretation  of  sounds  or  visual  impressions. 
Apraxia.     a  loss  of  the  power  to  recognize  common  objects  and  often  to  appreciate  their 

ordinary  uses. 
AsEMiA.     See  Asymholxa. 
Associating  Tracts.     Fibres  which  serve  to  unite  the  various  physiological  centres  of 

each  side  of  the  brain,  and  also  of  the  cord,  with  each  other,  so  as  to  allow 

of  a  harmony  of  action  and  the  proper  performance  of  complicated  mental 

and  physical  processes  (Fig.  (1). 
Asthenopia.     An  inability  to  use  the  eyes  without  great  discomfort.      It  is  usually 

dependent  upon  a  disturbance  of  equilibrium  in  the  eye-muscles,  with  or 

without  some  coexisting  error  of  refraction. 
Astigmatism.     An  abnormal  condition  of  vision  caused  by  irregularity  in  the  curvature 

of  the  cornea  or  crystalline  lens  of  the  eye. 
AsYMBOLiA.     Loss  of  power  by  a  patient  of  signing  or  duplicating  his  or  her  cu.stomary 

signature. 
Ataxia.     A  morbid  condition,  characterized  by  a  loss  of  the  normal  power  of  performing 

coordinated  movements. 
Athetosis.     Constant  and  uncontrollable  movements  of  the  fingers  or  toes  (Fig.  47). 
Basal  Ganglia.     Collections  of  nerve-cells  buried  within  the  substance  of  each  cerebral 

hemisphere  near  to  its  base.     See  Corpus  Striatum  and   Optic   Thalamus 

(FiR.  1). 
Basis  Cruris.     See  Onista  Cmris  ^Fig.  11). 
Bell's  Paralysis.    Unilateral  facial  paUy, 
Betz's  Cells.     The  motor  cells  of  the  cerebral  cortex.     They  are  arranged  in  groups  of 

five  or  six,  called  "  Betz's  nestfl."      They  are  found  only  in  the  so-called 

"  motor  area." 
Blind  Spot.     The  point  in  the  retina  where  the  oj>tic  nerve  enters, — about  two  lines  to 

the  nasal  side  of  the  macula  lutea. 
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flUFM^  Stmptom  An  luabilit?  to  ^imul  without  «w»fin^  or 
th«j  eyet  are  ciused.  It  in^icfttes  anffi*tlieBiA  of  tho  Foleji  of  1 
frtsc|Uontly  obeerved  in  loconiotor  nuiia, 
SiritrrnKH.  A  trttin  of  svirtptoms  referable  to  the  l/>rigue,  li|«,  fMilat^?,  i-lmrytii, 
BU'l  larynx,  caused  by  a  dGgen^ration  of  tho*e  nuclei  lu  the  iOf?iJtilU  [¥i^. 
in)  whicli  preside  over  movements  of  tUe  ?««jvei!uve  ]mFU.     {Brnhdnm^t 

"»  (*oLrjM?f.    The  nG^moi'MGmul  c«!vimii  ©f  ttic  (?i>mai  cord  <Fig»  29). 

STER      An  itiFtmtiient  for  ibe  arhial  eatimation  of  beat,  or  tJic  coEa{ian»o&  orf  Ujv 


rchitivfii  temperature  of  ililferiM)^  j^art^, 
FiWMKH.    Tw«j  dirttinrt  mafss 


E^ii  FutHKH,     Twm  diALinrt  mafisdM  t»t  tibrei^  wbu'L  embrac^:^  and  act  es  ft  c»|«>dn  Ut 

the  ltnly:tihtf  lUidcits  of  the  corpus  fftnatum.    They  aro  duignAtiicl,  D^mh 

thf  ir  r*^httinnship  to  this  body,  afi  the  "  intemiil  (lapiile"  And  "eit*rnal  a^ 

■i  md(?"  (Fig.  H).     Thoy  ara  proloo gad  dorsad  mto  tlis  crin  siud  {»&««  ov^pbaUi 

into  the  corona  riuim'tii 
Caki^ialgia.     Nouraleic  paroxjama  in  the  region  of  th«  heart. 

CATALf.Fsy      A  morhS  conditujti,  cb^rftcteri^  by  coinn  and  the  so-rattled  "  waiy  d*!! 
bdity  "  of  the  muficleB, 
ITHop£.     The  negative  pole  of  a  gatvaaic  battery, 
*-4liTRAL  Con voLif  IONS.    The  ascending  fronJ:al  and  affcwnding  parietal  gjri  of  tht  f*r^ 
bmrn  (Figs.  4  and  5) 
^tKE.     A  term  commonly  employed  to  designate  pome  special  itibcliviiioa  of  ajiy  f<*ll»^- 
^  tion  of  nervO'Cells  wbicb  has  diyeraifie^l  phyj^Jological  fii»ct)onft.     It  la  oftfn 

uii€d  3y(ionymoufi]y  with  the  temi  "  ntick-Uii/' 
BtBoeFASM.     Writer's  cramp. 
ET?(B'8toki3s  Bespi  ratios.     An  abnormal  form  of  re^fiiration  lo  which  the  fhyttjBi 

iuidergot?3  frecjuent  and  regular  modificationi. 
&KEO  DifJK,     The  condition  of  the  retina  ob&erveJ  in  connection  wrtli   umm^-xmnvn 

(Fig-  my 

'isJCTUitE-riEUHO.     A  synonym  for  the  no  called  "  girdle-pain.'*     A  mtuMt  of  painfol  «»► 

stnotioti  of"ssome  parL 
Jlaree's  CoLiTMH.     A  column  of  ceJIe  in  tJieepind  gray  matter^  probably  aai'jciated  with 

the  tran&mieshm  of  yiseeral  Peowationa  to  the  cerebeUmu  %  meaiii  of  lie 

direct  eerebellar  cnlnmn  (Fig,  32). 
C  LA  V  ATE  N  in:\  r  \  ^      A  i  ol  kc  Uo  n  o  f  c  ell  s  wh  i  cb  ii  re  ^  \  ru  r^  t  n  r  a  1 1  y  r^^^l  :i  t  pr  ]  f  m  1 1  ►^  i1 1 ,  r.^,  ,>f  \\tit 

column  of  Goll,  and  in  which  they  probably  end.     See  also  TVian^r 

Commissural  Tracts.  Fibres  which  tend  to  unite  the  cells  of  homologous  parts  of  the 
cerebral  hemispheres,  chiefly  of  the  cerebral  cortex  (Fig.  6). 

Contracture.  A  permanent  rigidity  and  shortening  of  a  muscle.  It  ia  commonly  ob 
servea  in  connection  with  lesions  involving  the  crossed  pyramidal  tract* 
of  the  spinal  cord. 

Corona  Radiata.  This  term  embraces  all  the  fibres  which  pass  from  the  cerebral  oort«i 
toward  the  region  of  the  cms  (peduncular  group).  Some  are  structurally 
associated  with  the  ^ual  ganglia,  while  others  constitute  the  so-called  "cap- 
sular fibres  "  of  the  lenticular  nucleus.    See  Capsular  Fibres. 

Corpus  Striatum.  This  terra  literally  signifies  the  "striped  bodv"  A  ganglion  of  the 
cerebrum,  consisting  of  two  nuclei  (the  caudate  ana  the  lentxadar).  It »' 
one  of  the  so-called  '*  basal  ganglia '  of  the  cerebrum  (Figs  1  and  9). 

Cortex.  A  term  that  literally  signifies  "rind"  or  "external  covering."  It  is  appliw. 
therefore,  to  the  gray  matter  of  the  convolutions  of  the  cerebrum  W" 
ce  rebel  hira 

Crossed  Paralysi.^.  A  condition  where  right  or  left  hemiplegia  coexists  with  a  paralpi* 
of  some  cranial  nerve  of  the  opposed  side.  It  varies  in  type,  according  to 
the  cranial  nerve  impaired. 

Crusta  Cruris.     The  anterior  or  motor  part  of  the  crus  cerebri  (Fig.  11). 

CuNEATE  Nucleus.     See  Triangular  N'ucleus(. 

CuNEUS.  A  part  of  the  cortex  of  the  occipital  lobe  of  the  cerebrum,  lesions  of  which  tend 
to  cause  homonymous  hemianopsia. 

Delayed  Sensation.  A  peculiar  retardatir»n  of  the  transmission  of  tactile  pain  or 
temperature  sensations  to  tho  .««'at  of  consciousness  of  such  sensations  within 
the  cerebral  cortex. 
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Diplopia.    Bouble  vinmn.     Tbie  may  be  habitual,  as  exiBtx  with  stralusnm.'f ;  or  tramietU^ 

as  obPfTVHj  in  many  caaes  of  heterophoria,      ThiB  rliHtmctioti  19  of  gr«^ftt 

cliniciil  imjvortanci?. 
)ucHBSi<rB'8  Paj^y     See  Bulbar  Si/mptoms 
)t'NAMOJ(ETEK,     An  instrum^^nl  to  determine  the  ri^lativ^  mnsctilar  pow<T  m  Lbe  hand  or 

foot  of  the  tWf>  s^uleR. 
^Y'FPHAr.iA     Dilficulty  in  gwnUowing.     A  freqtient  iymptom  of  DuchcmrjeB  dise^etv 
)YsPNrEA.     Difficult  reftpiraiiuQ. 
Eclampsia      A«'ut**  aiTai^ks  of  ^rpileptiform  sj»a#ttiia, 
u.Ei^RODEs     Tho  t^rnuiial  attin-hmeols  to  an  elpctncal  inptrament,  by  meAiwof  which 

ehfctrical  currf^nts  are  aj^tditd  t)  a  patif»nt. 
KUBOLtsM      Plugging  of  a  blood- vewit^l  by  a  clot  or  foreign  boilv  whicb  baa  been  trana- 

jHvrieij  to  the  *j'at  of  Ms  b»dgment  by  meuii^k  of  ibe  olood-ctirrent. 
•tMMETUOfiA      Tbe  power  of  vision  with  uii  eye  whoee  axes  are  normal  (Fig.  38). 
£  NVE  p  H  A  LOR  R  H  At;  I A     Cf  rebml  hc^m  orrb  a^e,   '<>r€brRl  apoplex  y . 
■KpendYMa.     The  gray  Imjrir;  of  the  ventricular  cavities  of  tbe  brain 
lE^uPHORiA.     A  tetideiicy  on  the  part  of  tbe  visual  lines  to  dt?v iattt  inward. 
£xopnoiUA.     A  tendency  of  the  visual  lines  to  deviate  outward. 
i*'ARADAi8M      The  employruent  of  the  interrupted  curreni  generated  by  the  magnetizing 

and  demacnetizing  of  a  goft-iron  core  witbm  a  helix. 
^A>4Cifi  LIS  Tekktf:?.     See  Round  Bundlt. 
?tBitiLLABY  TwfTcHiNosi.     Slight  muscular  contriwtione  of  a  fibrillary  character.     These 

may  b«   oliservnl   after  tapping   or   farajdizing  the   ekin,  blowing  on   tbe 

skin,  or  ex  pi  mure  of  the  skin  after  disrobing.      They  are  moai  frequ«'ntly 

met  with  as  a  symptom  of  progrefiftive  mtucnlar  atroj^y. 
Fillet.     See  Lannwrmt  Tta'ct 
?IB6L^E.     A  prominent  and  dintinct  demarcation  b*twe«n  component  partfi  of  tho  brain, 

the  ppinal  cord,  etc,     8^p  Sulms. 
■^ooT  CLONrs.     A  morbid  reilex  phenomenon  observed  at  the  ankle,  in  connection  with 

spinal  diseases. 
bo&mCATiON.     A  feeling  "ae  if  ant?  wen*  creeping  over  a  part."     One  of  the  many  Bub' 

jective  phenomena  caused  by  organic  and  functional  disease  of  the  nerve- 
centres. 
KHA^KLUriBSf .     The  employment  of  electricity  generatr^d  from  glass  plates  by  means  of 

friction.     The  so-calleii  '"  uiduction  xmichines  "  are  no 

for  medical  r^tirpoiie.'<, 
fRtEDREicH's  Disease.     Tbe  so-called  "  hereflitary  ataxia'*  or  "  generic  ataxia." 
lALVAMSM.     The  empkiyment  of  a  current  generated  by  means  of  a  chemical  action. 
iiALVA^^OMETER.     An  instrument  for  measuring  the  currontstrength  of  agtilvanie  batt**r}'. 
Jasglion.     Any  isolated  collection  of  nerve-cells ;  usually  possessing  considerable  mug 

nitude  Hnd  dirttinctlv  marked  boundaries, 
^EarcRir  Ataxia.    See  FnedrticlCs  Dxtease, 
JlitnLE'PAIN.     8ee  dndurr-Mhuj. 

^L]Eder'$  Meubers.    SubdiviftioKs  of  the  lenticular  nncletis.    See  Figs.  6  and  9. 
5u>ssoPLEGiA.     ParalypiR  of  the  bvpoglossal  nerve,  causing  a  loss  of  Control  of  the  tongue 
GoLLs  CoLiTMS.     The* pOHieriMiiw bun  column  of  the  8j>inal  cord  (Fig.  29). 
jRAPHoaPASM,     Wnter>  cramp. 
K'BLEb's  LiyE.    An  irasiginary  line  connecting  tlie  pointa  of  apparent  origin  of  the 

trigeminal  nerve-room  (Fie.  20), 
ivnus      A  synonym  for  "convolution.* 
Iamatomyell^.    Spinal  apoplexy. 
IvRMATORRHArnis.     Meningeal  sf>iBal  apojdexy 

{c3irAV.S$TBEsrA.     Inipairnunl  *if  tactile  sensibility  in  rjn«  lateral  half  of  the  body. 
llEJUlANOPstA.     Blind neFts  of  one  lateral  half  fd"  tbe  retina,     Thh'e  varietiei*  ure  to  be 

clinically  recognized, — the  h'ononi/mnu*,  tbe  fn  mual  and  the  In  Umporai 
^iiEKICBOREA.     ronvulwive  twitcbings  of  tlte  right  or  left  half  of  the  body. 
Ikmiopic  Pupillary  Reflex.    A  reMiKm^e  of  uiie  latend  half  *>f  the  pupil  only  to  a 

cnneentrated  pencil  of  hgbl.      It  is  a<lvisabk  to  ibrow  the  beam  upon  the 

ins  at  an  obtujie  ftiigle. 
HEMiPARAPLEaiA.     Paralysis  of  one  lower  hrab. 

n£itiPLi:aiA,     Paralysis  of  Llie  lateral  half  of  the  bodv, — right  or  left  arm  and  le^. 
Heterophobia,     a  disturbance  of  the  normal  st-ate  of  e<iujrilninm  in  Uie  mtiscleti  winch 

move  the  eye«. 


ar©  now  generally  employed 
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OLOSSAKY. 

|fto»YeLTA.    Cavities  with  id  tlie  ©ubstance  of  tli&  ^HSl1kl  t*f>r<l 

>RrRiA.     An  ftbiiurmal  secretion  of  Bugur  by  ihi*  kidnt-ys 
j^i^ERjFsrBmiA.    Ad  abnormal  iicuteni^s  uf  B*Tn«ibihiy  ul  u  |i*n 
Htperqepbia.     Abnormal  siensitiveDeHfl  of  the  t4«iie  ft|tjmrATtis.     Oftwft  AceomfMAMl 

Htpebmktrovljl     a  defect  in  viaion   cAused   by  jin  i^bnormM.)   jih*liowiMs»  of  tile  < 
{Fig.  38).     Its  ©xiBiewe  IS  commotily  tiiiittkud  l»y  nbnormi^  ciliajy ) 
It  is  revtiikled  afl^r  the  full  f?E(i^U  of  atrojunti 

HyPEROSMiA.     AbTiortnal  ocuteneti?  of  »rnQll,— oft^n  msoniatJ^i  with  paroNuim. 

HTPEBPHOitiA,     A  tendency  of  the  Tisual  Imes  to  asBUtxn^  different  Vf^rtueii!  y4iin€iv 

HypoaLossAL  Tractt,    A  bnnJlt^  of  fibres  which  s^rv*?!*  to  eonnm't  the  coriu-Mi  v*»uit*  fol^ 
the  tongas  witli  the  liy|X)gloeaal  nucleus  of  the  miduihi  ahltrngali 
L  IitTER5AL  Capsl^le,    One  of  the  pnthfl  of  thoae  pedumuUr   fibres  that  Aft-  jiml«bl| 
I  miM^ociated  Ptrnctnrallv  witli  the  c^lTs  of  the  ba*<al  giingliAof  iht*  ofrffbnta.1 

*  S&s  (hpsuhf  Fibres,     fhefle  lahrm  conetitate  an  int*trit»T  ruphol^.  m  it  W^r%  | 

k  to  ilw.  Untkular  mti^kits  (Fig*  9).  | 

^  Ihteh-olivajit  Tuact.  a  part  of  th^  lemniscuji  tract,  lying  between  the  e^livAfy  hodm 
of  the  niwdiilla  ohlongatn  (Fig  27),  It  probably  ♦^fmntitut/*  *  |»afl  o(  xhi 
iio-called  'Jilk^t/' 

KrKtsoma     Pertainrng  to  the  power  of  moulity.    Cmtrifagah 

K  iT«8M  A  t;  L-  L  A  s  ij  ft  IT  9  Para  lys  la .    The  so-ca  I  kcl    ac  u  te  aace  nd  t  ng  mmm\  f  inralyim  "* 

LsitirmrLa  T»a«t.  A  term  uaed  Rynonymcuisly  with  the  s*j-l^1W  ^'  fiikl.'  A  litindk 
qf  fibres  iij  the  potijs  miid  rn^tlnlla/which  is  ^>robahly  assujciat^d  with  ^v4» 
dinatiou  *>f  movement,  and  j>fj."*Pildy  sIpo  with  our  d©f*eiid*nc»j  lipjD  dii 
viaiial  u^fiatj  ii-i  an  aid  to  ooominauoQ  {¥\^&.  12,  M,  'd7) 

Macbopsia.  All  apparent  luagnifying  of  visual  images  by  the  fiy*<,-*'iw«  Vq  |iar«»i»  of  tin 
external  rectus  liiuscle.     Objects  appe&^r  ahnormal(r  larj^e  Iq  the  {>*ti«aL 

Macdla  LtrtKA.     Tlie  rfttmal  ari^a  for  dit^iinci  visual  perceptiona. 

M  A L c M  Cot u sj  s  i  l    Neural gi a  of  th e  aciatic  nerve.    Sciatica. 

MABTopyKiA.    Neuralgja  ot  the  hreai«t. 

MictiALoi^tA.  An  apparent  exaggeration  of  the  difto  of  ohjecti  when  viewed  by  tbi 
eye, — dne  to  paroais  of  the  «ixl^nial  rectti*^ 

MiditopeiA.  A"n  appa.r«tit  diminntiDU of  ih<  ai^e  of  faindiar  objects  when  visw^d  by  ibt 
eije.^dne  io  parette  of  the  internal  rectuji. 

MtonAT?^?;.      fhni  -ri'      ><'ik-headiidie 

MiLLiAMPfeRE.  The  unit  of  current-strength  employed  in  medical  treatment  of  disease 
by  galvanism. 

MiLLiAMPfeRE-METER.  A  medical  galvanometer  for  estimating  the  current-strength 
during  galvanic  applications. 

MoQiQRAPHiA.     Writer's  cramj>. 

MoNoAN^iSTiiESTA.     Impairment  of  tactile  sensibility  in  some  distinctly  localized  part. 

Monopara:stue8I^.  Subjective  sensory  phenomena  confined  to  some  special  part,— such 
as  tingling,  numbness,  formication,  etc. 

Monoplegia.  Paralysis  of  some  special  group  of  muscles  not.  as  a  rule,  supplied  by  one 
nerve.     It  differs  from  paralysis  of  a  spinal  nerve-trunk  in  the  latter  respect 

Monospasm.  T'ncontroUable  spasmodic  movements  of  some  special  grouj)  of  muscles  not, 
as  a  rule,  supplied  by  one  nerve. 

Motor  Tracts.  Those  fibres  which  are  functionally  associated  with  voluntary  motion. 
They  arise  from  the  cells  of  the  *' motor  area"  of  the  cortex  of  each  hemi- 
sphere of  the  cerebrum.  The  '"pyramidal  tracts "  are  tlie  path.-*  for  lhe?e 
fibres  within  the  spinal  cord.  Trie  motor  fibres  traverse,  in  order  to  reach 
the  spinal  cord,  the  following  parts  successively:  The  corona  radiata.  the 
internal  capsule,  the  crusta  cruris,  the  pons,  ana  the  anterior  pyramids  of 
the  medulla  oblongata  (Fig.  12). 

Muscular  Sense.  The  power  of  analyzing  any  muscular  effort  being  exerted  by  the 
patient.  The  relative  position  of  the  limbs  ia  also  thus  estimated,  the  aid  oi 
the  visual  sense  being  excluded. 

Mydriasis.     Preternatural  dilatation  of  the  pupil. 

Myopia.  A  defect  in  vision  due  to  an  increase  of  the  antero-i>osterior  axis  of  the  eye  over 
the  normal  standard  (Fig.  38). 

Mtosis.     Preternatural  contraction  of  the  pupil. 

Myotonia  Congenita.    See  Thomsens  JJiacase. 
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WYxtEDEMA.     A  uiorbifi  Btato,  rlmravl*'n/>'<l  by  a  Hw«^llJng  and  tliHtortion  of  the  outlines 

of  the  f(*ature>i,  iVum  u  fle[Kii*it  of  mucin  ben<*iith  thf  t<lcin. 
I^KTROTio  SorTEKiNo.     Death  of  ft  pftrt  from  i*  siiddon  jwreM  of  lu^  lj1ood-mij>ply, 
SJeutral  Pole.    The  i>olo  whos«  efiet^t^  ar«  not  hoing  ohsk»rv«iO  durmg  agHlvHuittappHca- 

tinn  by  LnepoUr  method. 
JocLEi  OP  StillinVs,     The  so-called  "red  nuclei'*  siluut^  in  the  tegmentum  crurw, 

Se«  lUd  Nudfi  (Yip,.  11), 
SccLErs.     Any  collection  of  jierv»^^'eU«,  poss«RfiinR  nome  Rpecml  fhji^inlo^u-al  fuoction; 

but  often  without  distinct  limits  of  demarcation  from  neighboring  celU, 
^yrfTA^MtTs.     OacdUtory  moveraenta  of  the  ey*>bftl]s, 
"ilj>EMA,     Tranfiudation  of  the  eero-alhuminous  eUumntii  of  Lhft  bloo<!,  withont  a  ruptnre 

of  the  voas&ls. 
JrHTHALMOPLEOiA.     ParalyaiBof  the  muscles  which  move  the  fyebnll.  cAU^ing  flrrabif«mttii 

of  varying  types, 
)FTie  Tkalamits$.     Tins  term  literally  eignififw  the  "  \m\  *'  of  the  optic  fibn*?.      It  is  one 

of  the  '' hasai ganfjlia'  of  each  hf^misphere  of  thf?  cereonim  (Ki^.  1) 
->KTHopaoWA.     The  normal  stat^^  of  the  t^quilibrtiim  m  miiwch'>«  which  jrK>vv  the  eyej^. 
r*ARAtiF:caiA,     Abnormal  subjective  i^ymptoms  referable  to  tii>t«\    Tliisi  ondilion  la  imaally 

oby^rved  in  hyBterical  and  insane  Kubjecta,     Thene  seuBations  are  apt  to  be 

nauaeoug  and  perverse. 
^AiiArHASlA.     The  anbstituLiou  of  wrong  words   in  convenjation  ;  an  ineorrect  use  of 

niim»?rals,  et*'. 
fAKAPLEtiiA,     Paralysis"  of  the  lower  half  of  the  body, — both  legs  and  poasibly  the  pelvic 

organs. 
fAKKsr?      Incom|dete  or  partial  parnlysis- 
^\KKiNi*iJ?i's  I>i»KA3K.     Mjatting  palsy.     Parulypif*  agitan?'. 

4,  Unplea.«ant  mibjeotive  ^en^aiion?  of  smell,  or  a  perversion  of  the  apprecia- 
tion of  tlie  odors  commonly  encountere<l.  This  tondition  is  U8Uftlly  ob- 
served in  hysteria  and  insanity,  and  also  daring  an  ej>ilep|yic  aura,  or  from 

organic  lesionfl  «»f  the  olfactory  nerve  or  brain, 
E.     A  term  commonly  apj>lied  by  neorologieti*  to  bniidK*  of  fibres*  whi*:h  con- 

neet  the  hemispheres  of  the  cerebnini  and  ctrt'helluni  willi  iwljiieenl  parts. — 

as,  for  r^xjimple,  the  cerebral  peduncles  (crurH),  aind  tfie  thref*  pair  of  ct^re- 

belhir  peduncles. 
rKfttliETtiR.     An  inHtrument  for  the  detemimation  and  registration  of  the  visual  MA 

of  a  patient. 
SR.     An  infttramenfc  for  the  eBtimation  of  tlie   ''  pressure-Renae  *'   m  any  given 

part. 
PoLAK  MKTEon,     The  form  of  application  of  galvaniftm  made  with  special  reference  to 

the  detennmfltion  o!   the  individual    etiect*  of  the   poNtitive  or   negative 

ytolc. 
PoLAJi  React  loss.    The  eflect  of  the  closure  or  opening  of  the  galvanic  current  when 

either  pole  is  applied  to  a  nerve  or  muscle.     In  ht^altb.  the  reactions  »o  ob- 

tained  follow  a  recognis^  sequence,  according  as  different  degrees  of  current- 

fttrengtli  are  emjdoyeij. 
PouOHTELITis  Antekfor.     Inflammnticm  of  the  ccllni  of  the  anttanor  horu«  of  the  stmial 

gray  matter     The  so  called  "infiintile  pariily!«w." 
roLYtiiPSiA.     InMatiable  thifHt. 
PoLVNEURiTis      Disst*m matted  neuritis.     Multiple  neuritis 
PoLTPHAiitA-     Vont<'ity.     Exoc^aive  Iningcr. 
PosTERtoR  LnSGiTrttijiAL  BfNt)LK.     A  bundle  of  tibre«  suppOf«ed  by  8pitzka  to  assist  in 

bringing  into  harronny  the  coqiora  quadrigemina,  tlie  nuclei  of  Llie  fouttli 

and  sixth  nerves,  and  thone  which  govern  muscles  of  the  nei-k  (Fig,  Tl) 
POSTERO-FXTERNAL  CoLrMX.     See  (jw/r*  CoUimn 
PotTKRO-MEpiAM  t^oLUMN      A  term  applied  by  Gowers  to  the  column  of  Burdach.     8ee 

Bn rtfach'9  i  *ohi mn , 
PoBT- PARALYTIC  HffiTMTY.     A  state  of  Contracture  which  often  develop*  in  munoles  af^er 

an  attack  t>(  paralysis. 
KESBYOPTA.     Failure  of  the  [»owfir  of  accommodation  due  to  age. 
pKOJEmoN  8v.*4TEMa.     A  claHiiticaiion  of  the  vjinnim  bundles  of  fibrw  which  »erve  to 

uufte  component  parts  of  the  nervous  !*y.stcm, 
OPAi^fjiA.     Fai'ial  neuralgia. 
OFODYfiMOHPBiA.     Progressive  fa<Mal  hemiatrophy. 
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r*j?YrHirAi*  BLrNDSE^s.     An  irijibihty  to  |.roj<f*fl\*  ititfrfirct.  vinuftl  [ieroi|iKififli« i^  tn  » 

PToais     iTiftbility  to  pr**vi>nl  a  MUng  t^t  Ihn  utipi-r  lid  over  tUt*  **y*^hmi\      Fftim] jnb tif  Ufei* 

levator  ytnlji^bni?  Pii|iiMinrni  tmi^f** 
pDi*Vf»AR.     The  prtJ'torttjr  Uihi^tcU  of  !h<*  optic  ihftlftmus.     It  i*  fwUcved  to  he  fooeitioOjSlj 

Pr'itCTA  Dolorosa,  Foinu  nf  u?ti*liMri(^  f  hrnriilly  tiWrvwt  u3t»tj|i  tin*  caiinw!  trf  ni»nr^ 
truiikM  ^fl*fcfrtH<l  witlj  nfursilf^iii.     Tboy  were  iin't  iit**!fjb»*l  hy  VoJi«ii- 

PiTHLLAUT  Betlkx.  Til*'  coutr»ijit?»ii  iff  (Ih>  uii\tl]  eari«»*d  by  an  oxih**  fiY  light  cJitfrrm^ 
ibi^  ft-yii  It  IS  U*  h^  ti(»<tirigin»b«<i  fmni  tlit+  Cimrnkiiim  of  tb*  t*U|>il  vhttfrtm 
when  iifttir  objects  n,r<f  JurtiHtti)  U['iiu  tbo  rfitmu. 

FiMiKiN,i£'s  Cells.     A  form  of  tell  prciiltjir  in  tbr-  writbellur  rort-ex. 

pYHA^iLfAL  TRArrs.  Fibrfij*  wl(n  If  »ri*  Mi  vitlUul  \uxi%iihv  ihfy  \*h^  iliruogh  *iifl  coejij«j»» 
tljt^  atdmor  jij/ramuh  ot  thr  niHluOa  obkjiii^ntji  Tli*fy  art*  ppobiility  funr- 
tionallv  RMiKiUuvi  exclnsn^frly  with  niotor  im|fulf?i^  (Fig.  i1»)* 

QiifNTrs  Tract      Tbf  ^iMnrnlin^  pool  of  tha  trijLteinmiift  nerv^j  (Ft>;    i\) 

Kailway  Pabalv»i&     Sf.>Tiitl  roricuH-Hfon.     Eru.'hRfn's  ''railway  H|viijttl  iirtwtioo  '" 

liAt'BASfA      P>gol  jioisoiiirig. 

Rr*Acrnojf  of  DEaESERATro??,      Abimrnial  dttctneftl  (ovmnim  oi  ihv^  Mi  cidhni 

or  a  total  Ioiik  of  fivriidajt?  excitability  of  oprvt  rmd  mjuwcIo. 
Run  NtTCLEJ      Two  colltHTtionp  of  ct^lb  in  tbd  "ipgmentum  emriB. "  wbkb  are  dtnifturfcUx 

astHOi'iatHH  witli  ihti  stipencif  t-tii-Hbelbir  pt«hiiidHj<  (Ftg  11), 
Bkflex  Action.     A  «enRory  irapri?jy^ion  tranj*forriit»d  mln  jt  (iiot*»r  (rtipule** 

BsRiFOBif  BoDT.    The  inferior  pednocle  of  the  c^rebellnsi.    The  MM»Ued  "  iMowmt 

cerebeUo  ad  medollam.'* 
BsnouLAB  OAJrauov.    A  term  uppli^ii  by  ^pit^ka  to  iho  gmv  [fmti4<.r  o(  thi!     forui^i'^^ 

reticularis**  of  the  pon^  andrut^cjijllu  ^^Wongata  (Fig.  27) 
Bbeofhobes.    The  cords  of  an  ek*i^fftnLl  buttiMy  v^hicb  i^rw  rMupknfti  u» « i»tuu<t  tjj'<juilp 

with  tlie  dectrodew'i  liunng  an  eW'lrKal  tipplk-titinrt. 
RoBEBTSOs's  Pupiii.    A  fiulure  of  tjie^  i^upil  to  reutt  to  ji^ht  without  uriy  fnrci*piift]*^  ck* 

pairment  of  its  nonmd  remrtiou  during  thi"   aitromruo^UtJon  of  vtjn»«  ("•' 

nea^  objects. 
RoLAin>o*8  Fi88t7BB.    The  fissure  which  separates  the  frontal  lohe  from  the  panet^  k^ 

of  the  cerebram  (Fig.  4). 
RoiTND  Bundle.     The   so-called   "respiratory  bundle"  of   Krause  and  the   "  trineural 

bundle"  of  Spitzka.     A  Dundle  of  fibres  within  the  rnedulla  j»robablya*^- 

ciat«d  with  ninth,  tenth,  and  eleventh  nerves. 
SoMMKRiNGS  Yellow  Spot.     The  point  where  most  distinct  vision   is  afforded  by  ih«? 

retina,  situated  about  two  lines  to  the  outer  side  of  the  entrance  of  the  optic 

nerve. 
Saltatory  Spasms.     A  dancing  or  hopping  of  the  body,  caused  by  uncontrollable  spa^m* 

of  the  muscles  of  the  lower  limbs,  back,  neck,  or  up])er  limbe. 
Sclerosis.     A  morbid  condition   dependent    upon   an   increase  in  the  connective-tissue 

elements  of  an  orcan  or  other  structures. 
Speech  Tract.     A  bundle  of  fibres  which  serves  to  join  the  cortical  co<:>rdinating  centre 

of  speech  (Broca's  centre)  with  those  nuclei  of  the  medulla  oblongata  ih»t 

i)re8ide  over  the  various  movementi*  associated  with  articulate  speet^h  (Fig 

24). 
Spider-cells  of  Deiters.     A  form  of  cell  which  belong  to  the  connective-tissue  forma 

tion.     (Neuroglia.) 
Spinal  Segment.     A  disk  of  the  cord,  with  a  pair  of  the  spinal  nerves  attache^i  to  it,— 

one  on  either  side  (Fig.  30). 
Status   Epilepticus.     A   state   characterized   by  continued   epileptic   convulsions  with 

scarcely  perceptible  intermissions. 
Strabismus.     A  condition  of  abnormal  deviation  of  the  visual  axes,  resulting  m  habiiaal 

dip^lopia,  of  which  the  patient  may  often  be  unconscious. 
Subjective  Symptoms.     Any  morbid  nervous  phenomenon  of  which  the  patient  is  him- 
self conscious. 
Subependymal.     Situated  beneath  the  ependyma, — the  lining  of  the  ventricles. 
Sulcus.     A  line  of  demarcation  between  convolutions  of  the  cerebral  cortex.     Less  deep 

and  more  subject  to  variations  than  the  so-called  cerebral  "  fissures." 


GLOSSARY.  751 

Sylvian  Fissure.  The  fissure  containing  the  middle  cerebral  artery  and  separating  the 
parietal  from  the  temporal  lobes  of  the  cerebrum  (Fig.  4). 

Syringomyelia.    Cavities  within  tlie  substance  of  the  spinal  cord. 

Tabes  Dorsalis.     Locomotor  ataxia.     Posterior  spinal  sclera^ie. 

Tegmentum  Cruris.     The  posterior  or  sensory  part  of  the  crus  cerebri  (Fig.  11). 

Tetanoid  Paraplegia.  A  type  of  paraplegia  associated  with  a  peculiar  rigidity  of  the 
muscles  and  exaggeration  ot  the  spinal  reflexes. 

Tetanus  Neonatorum.    Infantile  tetanus,  following  umbilical  irritation,  faecal  stasis,  puer- » 
peral  infection,  etc. 

Tetany.  Paroxysmal  tonic  muscular  sf»asms.  They  may  be  artificially  induced  by 
pressure  on  a  nerve-trunk  or  a  main  artery,     (Trousseau's  te/t.) 

Thomsen's  Disease.  Primary  spinal  muscular  spasm.  Attempts  at  voluntary  move- 
ments are'  suddenly  nindered  or  interrupted.     A  hereditary  affection. 

Thrombosis.    Occlusion  of  a  blood-vessel  by  a  coaguium  formed  at  the  seat  of  occlusion. 

Tic-oonvulsif.     Diffuse  clonic  facial  spasm. 

Tic-douloureux.     Neuralgia  of  the  facial  nerve. 

Triangular  Nucleus.  A  collection  of  cells  which  are  structurally  related  to  the  fibres 
of  Burdach's  columns,  and  in  which  they  probably  end.  This  nucleus 
(together  with  the  clavate  nucleus)  probably  gives  origin  to  some  of  the 
fibres  of  the  fillet  tract  (Fig.  12). 

Trineural  Bundle.  A  term  applied  to  the  round  bundle  of  the  medulla  by  Spitzka. 
See  Round  Bundle. 

Trochlear.  Relating  to  a  pulley.  The  superior  oblique  muscle  of  the  eye  is  so  called 
because  it  works  through  a  pulley. 

Turck's  Column.     The  so-called  "direct  pyramidal  column"  of  the  spinal  cord  (Fig.  29). 

Will-tract.  A  terra  employed  by  Spitzka  as  synonymous  with  the  ])yramidal  tracts. 
See  Pyramidal  iVacts,  and  Fig.  12. 

WoRD-BLiNDNESS.  A  loss  of  abilitv  to  properly  interpret  ordinary  sight-perceptions, — 
chiefly  the  meaning  of  printed  ana  written  characters.  It  must  not  be  con- 
founded with  actual  blindness. 

WoRD-DEAFNESs.  A  loss  of  ability  to  properly  interpret  ordinary  sound-perceptions,  such 
as  the  meaning  of  spoken  language,  etc.  It  must  not  be  confounded  with 
deafne«?s.  where  !<ounds  arc;  not  perceived  on  account  of  some  defect  in  the 
apparatus  of  audition. 
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etiology  of,  442 

morbia  anatomy  of,  442 

prognosis  of,  44 1 

symptoms  of,  442,  443 

treatment  of.  444 
Adams'  frictional  machine,  (U9 
.Esthesiometer^.  200.  201 
.Esthesodic  system  of  spinal  cord,  91 
Age  of  patients,  its  clinical  relations,  111 
Ages,*  relative,   nervous  diseases  common 

to,  HI 
Ageusia,  210 

Agglomerate  Leclanch6  cell,  623 
Agraphia,  64.  234,  236 
AlDuminuria.  from  medullary  lesion,  78 
Alcoholic  poisoning.  ')72-57o 
Alcoholism,  acute.  -^72,  073 

chronic,  574-576 

prognosis  of,  576,  577 
symptoms  of,  573,  576 
treatment  of,  577,  578 
Alexia,  2;U 
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Amblyoj)ia,  208 
Amimia,  234 
Ampere.  618 
Amyotrophic  lateral  scleroeiB,  376-379 

diagnosis  of,  378 

deformity  of,  377 

etiology  of,  376 

morbid  anatomy  of,  376 

prognosis  of.  379 

stages  of,  377,  378 

symptoms  of,  377,  378 
table  of.  422 

treatment  of,  379 
Ansemia,  cerebral,  electricity  in,  714,  715 
AnflBsihesia,  202.  203 

alcoholic.  575 

diagnostic  im})ortance  of,  203 

electricity  in,  725 

from  lea^i,  369 
Anarthria,  76 

Anelectrotonic  action  of  electricity,  687 
Angioneuroses  of  the  skin,  729 
Ankle-jerk,  tests  for,  173 
Anode.  608 

efi'ect  of,  638 
Anosmia,  79,  208 


Anterior  spinal  sclerosis,  357 
Ape-hand,  381 
Aphasia,  233-239 

amnesic,  60,  63 

ataxic,  16.  60,  61 

clinical  deductions  respecting,  66-68 

coexisting  with  hemianopsia,  82 

diagram  of,  67 

diflSrential  diagnosis  of,  6Q,  238,  239 

etiology  of.  iMy,  233,  234 

from  lesions  of  internal  capsule,  30 

its  clinical  significance,  60-67 

morbid  anatomy  of,  66,  233,  234 

motor,  63,  233, '234 

prognosis  of,  239 

symptoms  of,  66.  234-236 

treatment  of,  239 
Apoplectic  coma,  262,  263 

foci,  260 

stroke,  262 
Apoplexy  (see  cerebral  hemorrhage) 
Application  of  static  electricity,   methods 

of,  665-675 
Apraxia.  234 
Aqueduct  of  Sylvius,  31 
Arachnitis,  293 

Architecture  of  brain  and  spinal  cord,  dia- 
grammatic summary  of,  97-103 
Arcus  senilis,  121 

Argyll  Robertson's  pupil.  93,  400.  401 
Armstrong's  frictional  machine,  650 
Arsenical  paralysis,  571,  572 
ifrteritis  ooliterans,  77 
Asthenopia,  130,  131.  528 
Asthma,  spasmodic,  electricity  in,  723 
Astigmatism.  129,  130 
Asymbolia,  234 
Ataxia,  cerebellar.  404 

cerebral,  81,  332,  404 

from  brain -lesions,  276 

generic.  591 

hereditary,  591 

hysterical.  404 

of  spinal  origin,  93 

spinal.  404 
Atheroma,  221.  222.  223 

etiology  of,  222 

morbid  anatomy  of,  221 

symptoms  of,  222 
Athetosis,  161 

symptoms  of,  t^ible  of,  498 
Atrophi*;  spinal  jtaralysis,  365 
Atrophy  of  bruin,  'SSf> 
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Atrophy  of  miiscleB,  *  syinptom  of  tpi! 

of  0{)tic  nerve  in  locomotor  ataxia,  401 
Atiopia  in  eye-examinations,  neceaiity  of, 

Attadiments  to  a  complete  battery,  627-439 
Attitude,  a  snide  in  diagnoeie,  1612-167 

caueed  by  cerebellar  diseaee,  76 
Anditonr  tracto,  42 

of  brain,  30 
Anm  of  epilepey,  476 

of  petit  mal,  478 

Bailev'a  fluid  rheoetat.  632 
Baiiedow*8  diseeee,  598 
Batteiy.  care  of,  645,  646 

choice  of,  639,  640 

complete  attsftchmentB  to,  627,  688 

desirable  points  in,  639, 640 

flnid,  renewal  of,  645 

permanent,  643,  645 
Battery  current  (se^  galvanic  current) 
B«ard  and  BockwelVs  method,  ^0 
Bed-sores,  after  cerebral  hemorrhage,  277 
Beirs  palsy.  123 

paralysis,  85, 152 
Benedict's  method,  690 
Bladder  and  rectnm,  affections  of,  in  loco- 
motor ataxia,  400,  401 
Bladder,  paresis  oi,  403 
Blepharospasm,  electrici^  in,  723 
Boat-shaped  abdomen,  307 
Booltmia^  509 

Bose's  Motional  madiine,  648 
Brachialgia,  506 
Brach -Romberg  symptom,  403 
Brain,  ubscess  of  (see  cerebral  abscess) 

a  com}»08ite  organ.  2  j 

arob i tec t lire  of,  diagram  of,  34  ' 

atropliy  of  (see  cerebral  atropby)  , 

base  of,  diagram  of,  74 

cells  of,  0-8 

congenital  defects  of,  217-219  I 

diagram  of  transverse  antero-posterior   ' 
section  of.  24 

embolism  of,  22^)-233 

fatty  tumors  of.  340 

fibrous  tumors  of,  340 

fluxionary,  byi»erapmia  of.  241  ' 

general  iibvsiology  of.  2-10 

bvdatids  of,  .340 

byperfemia  of.  239-249 

bvfiertropby   of  (see   cerebral   hyper- 
tropbv) 

induration  of.  329,  330  ' 

inflammatory  di.<eases  of.  218 

injuries  of,  efff^cts  of,  2.  3 

lesions  of,  effects  of.  diagram  of.  255 

lesions  of.  g^'neral  8vm}»tomatology  of, 
264 

motor  tracts  of,  diagmm  of.  258 

osseous  tumors  of.  340 


Brain,  panunUc  tofliMs  oC  940.  Ml  - 
peari-t»in<'t-»  lit  :iio  "^ 

sand-tttinot-e  at  M^f 
sderomi  of  (kco  ■  t^rrrbrul  »el4>r<Hii») 
senscnj  iraotJ^  of,  duigriim  of.  'S^^ 
ioftenini^  of  {^f^i'  vtm-'Ufni  M>fir>niitg) 
stmcturj 1 1  d  m^mm  of.  Jl  s 
thrombci^i^  of  v<»s^<*l>  of  ±2^^35 
tnmoriof.  '2\>^ (>*i^^ d^t <•  rubral  tmnu 

etiology  of  M I 
▼ascolar  tuijiorv  of. :« UX 
vessels  <4.  diNrMj^««d  «%^ndifkiiia  «C  ^17 

Breeie.  stati*.  MTo-^Tli 

Broca's  centre,  60 
of  speech,  15, 16 

Bromism,  579^581 

symptoms  o(  580, 58L 
treatment  ci,  581 

Bulbar  pandysis,  378 

from  lesions  of  the  intemal  cafMile,  30 

Bulbar  svmptoiAs,  with  cersbdkr  dkciini. 

Bunsen's  cell.  627 

Cabinet  battery^  advantages  o(  dil 

deBcripttmi  o(  641 
Cadiezia,  120, 121 
from  lead.  568 
Gachexic  pachydermique,  601 
Calorimeter,    diffBrential.    tliermoHdiMtriek 

632,633 
Cancer  of  hnin,  339 
Ci^ule,  external,  fibres  o(  28 
lesions  oC  72,  73 
of  cerebrum,  31 
internal.  67  (see  al«o  internal  caf'itule) 
cauilo-lentuular  |»ortion  of.  J"-^ 
eff(Ht8  of  brain  lesions  ot',  30 
fibres  of.  28 
knee  of,  29 
lesions  of.  73 

of  brain,  subdivisions  of,  '2*y  30 
of  cerebrum,  course  of,  30 
tbalamo-lenticular  portion  o(.  2*.« 
Carcmomata  of  brain,  33U 
Cardialgia.  -508 
Care  of  a  battery.  B45.  (^4*^ 

of  an  induction  machine,  ♦>6l-665 
Case-book,  sample  ]»age  of,  116 
Case,  crowbar.  - 
Catalepsy,  514.  515 

facial  expression  of.  155.  156 
Calalvtic  action  of  electrical  current*.  t>81 

*  (»s;« 
Catebctroionic  a<*tion  of  electricity.  686 
Catbod*'.  608 

effect  of.  638 
Cautery  battery,  608.  698 
Cell  of  cerebral  cortex,  diagram  of,  7 
Cells  of  brain,  6-^ 
Central  galvanization.  691 
Central  myelitis,  407-409 
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Central  myelitis,  diagnosis  of,  408 
etiology  of,  407 
morbid  anatomy  of,  407 
prognosis  of,  408 
symptoms  of,  407,  408 
treatment  of,  408 
(Centres  of  optic  thalamus,  24-26 
Centres  of  s[>eech,  <>6-68 
(Vphalcia,  508 
Cerobeflar  cortex,  39 
disease,  gait  of,  165 
hemorrhage,  76 
nuclei,  39 
Cerebellum,  architecture  of,  37 
architecture  of,  diagram  of,  38 
diagrammatic  summary  of,  1)9 
effects  of  lesions  of,  39-41,  76,  77 
fibres  of.  99 
functions  of,  16,  39-41 
inferior  peduncle  of,  37 
its  control  over  equilibrium,  35 
middle  crura  of,  symptoms  due  to,  77 
middle  ])edun(^les  of,  34,  37 
nerves  conncicted  with,  39 
peduncles  of,  37 
superior  peduncle  of.  31,  32,  38 
Cerebral  abscess,  diagnostic  symptoms  of, 
table  of,  328,  329 

diflferential  diagnosis  of,  326-329 

etiolog\'  of.  327 

morbid  anatomy  of,  326,  327 

prognosis  of,  329 

symptoms  of.  327,  345 

treatment  of.  329 

varieties  of,  326 
affections,  electricity  in,  712-716 
anaMuia.  differential  diagnosis  of,  252, 
253 

electricity  in,  714,  715 

etiology  of.  250,  251 

morbid  anatomj'  of,  249,  250 

prognosis  of,  2o3 

symptoms  of,  251.  252,  345 

treatment  of,  253.  254 
apoplexy  (see  cerebral  hemorrhage) 

symptoms  of,  345 
table  of,  480 
architecture,  diagram  of,  5 

methods  of  study  of,  11,  12 
ataxia.  276,  404 
atrophy.  335 

differential  diagnosis  of,  336 

etiology  of.  335,  336 

morbid  anatomy  of,  335 

prognosis  of,  336 

svmptoms  of,  336 

treatment  r>f,  336 

varieties  of,  335.  336 
automatism,   as    shown    in    the    frog, 

4,  5 
congestion,  241 

symptoms  of.  table  of,  480 


I   Cerebral  cortex,  destructive  lesions  of,  effects 
I  of.  49 

functions  of,  8,  9 

irritative  lesions  of,  effects  of,  49 

depression,  243,  244 

diseases,  advent  of,  345 
convulsions  in,  345 
coma  in,  345 
cranial  pain  in,  345 
defects  in  speech  in,  345 
disturbance  of  special  senses  in,  345 
electro-contractility  in,  345 
impairmeut  of  intellect  in,  345     , 
motor  paralysis  in,  345 
muscular  contracture  in,  345 
sensory  paralysis  in,  345 
summary  of,  symptoms  of,  345 
symptoms  of,  diagnostic  value  of, 

table  of,  345 
tremor  in,  345 

embolism.  227,  229-233 

differential  diagnosis  of,  232,  233 
etiology  of.  230,  231 
morbid  anatomy  of,  229,  230 
prognosis  of,  233 
symptoms  of,  231,  232,  345 
treatment  of,  233 

fluxion,  241 

glioma,  illustration  of,  339 

hiematoma  (see  pachymeningitis) 

hemiplegia.  285,  286 

hemispheres,  97.  98,  183-1S5 

hemorrhage,  254 

differential  diagnosis  of.  278,  279 
etiologv  of.  260,  261 
morbid  anatomy  of,  254-260 
symptoms  of,  261-279 
treatment  of.  279-28 1 

hypersemia,  239-249 

differential  diagnosis  of,  246 
electricity  in.  713,  714 
etiology  of.  240-243 
morbicf  anatomy  of,  240 
symptoms  of,  243-245.  345 
treatment  of.  246-219.  713 
varieties  of.  239-241 

irritation.  243,  244.  306.  307 

localization,  views  respecting  it,  2 

meningeal  hemorrhage,  282 

meningitis,  a<-ute,  293 

differential  diagnosis  of,  296 
diffuse  varietv  of.  293 
etiology  of.  2^.H 
morbid  anatomy  ot',  293 
prognosis  of.  297 
symptoms  of,  291.  315 
synonyms  for.  2i>3 
treat  nlent  of.  297,  298 

sclerosis,  329 

ditlerential  «]iagnosis  of,  333,  334 
etiology  of.  330 
illustration  of,  332 
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Cerebro-spinal  axis,  fibres  of.  diagram  of,  34 
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epei^tb  iireik  uf  iTi,  1^ 
lenipoTi^]    cortex    r»f,   Il«    rolmiai)    lo 

C^rvtcal  ptiniplirgiiv  177 

^ymjtath<^tk,  iiurjti»cs  nt  tilActncity  in. 

trntaliim  of  T'Jf^ 

pMriilveis  of.  728 
Cbdrcot'e  dUei»*e,  401,  102 

iMiiwtranoiip*<»f.  3^^^  ¥i2 
Cburging  of  tt  fitatic  machm**  fl#H 
CbfifcHpRsfn.  43IH 

CboiCM  i>f  H  balk^ry  *(id  "l»*i*lrn.iii   Mmn- 

mm.  mn-H^ 

aokeiidbk,  81,208 

dii^^irmii  ;>f.  323 

III  Hvrebnd  lufuor*,  342 
Chol<.*Htpi»i"*niiitJi.  310 
CborL>ft,  19i-5<>fi 

complications  of,  497 

diagnosis  of,  497 

from  cerebral  sclerosis,  333 

etiology  of.  494.  495 

facial  expression  of,  155 

galvanism  in  722 

Its  dependence  upon  anomalies  of  the 
visual  apparatus,  501-505 

morbid  anatomy  of,  495 

post-paralytic,  symptoms  of.  table  oC 
498 

projainofiis  of.  497-500 

static  electricity  in.  722 

symptoms  of,  495,  49G 
table  of.  498 

treatment  of,  500-50(> 
Cbronic  cerebral  meningitis,  299 

mj-elitis,  diagnosis  of,  405 
Cilio-spinal  centre,  415  • 

Cincture-feeling,  91,  93,  408 
Claustrum,  28 
Claw-hand,  381 

Clinical  history  of  patients.  108-116 
Column,  direct  cereoellar.  92 

of  spinal  cord,  37.  41 
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Columns  of  Burdach,  88,  91 

of  Goll,  88,  91 

of  Tiirck,  8h 

vesicular,  o(  ('larke,  94 
Coma,  alcoholic,  278,  279 

apoplectic,  278 

causes  of,  diflferential  diagnosis  of,  table 
of,  480 

differential  diagnosis  of,  278,  279 

from  cerebral  embolism.  278 

from  chloral,  279 

from  opium,  279 

in  cerebral  lesions,  72 

nraemic,  278 
Combined  current,  686 
Commutator,  636 

Complete  battery,  attachments  to,  627-630 
('onaucting  traces  of  spinal  cord.  87.  92 
Congenital  muscular  spasm,  440-442 
Conjugate  deviation  of  eyes  and  head  from 

cerebral  hemorrhage,  274,  27o 
Consciou8ne.ss.  in  connection  with  cortical 

lesions.  69 
Constant  current  (see  galvanir  current) 
Contracture,  a  symptom  of  spinal  disease.  96 

of  muscle.s,*  276,  277,  345,  352 
from  spinal  disease,  94,  96 

post- paralytic,  166.  167 
Convulsions,  alcoholic,  575 

of  cortical  origin,  70 
Convulsive  iremt)r,  svmptoms  of,  table  of, 

498 
Coordination,   tests    for    derangements   of. 

179-181 
Cornmg's  method,  690 
Corpora  quadrigemina.  effects  of  lesions  of, 

their  relations  to  tiie  tegmentum  cruris, 
33 
Corpus  striatum,  16,  20 

hbres  of,  diagram  of,  21 

functions  of.  22 

two  nuclei  of,  20 
Cortex  nf  cerebrum,  diagram  of  areas  of,  14 

functions  of,  8.  9 
Cortical  area,  of  hearing.  15.  IfJ 
of  speech.  15.  !•» 

areas,  functions  of,  13-16 

centres  of  cerebrum,  11 

paralysis.  49 

spasm.  49 
Coughing,  electricity  in,  724 
Coulumb,  Hi  7 
Cranial  yiain.  69 

in  cerebral  lesions.  72 
Cremasteric  reflex,  96 
Cretinism.  156 
Crossed  facial  paralysis.  74.  75 

olfactory  paralysis.  8(> 

paralysis,  of  facial  nerve.  86 
of  motor  oculi  nerve.  82 
of  triueniinus  nerve,  84 


Crossed  paralvsis,  with  involvement  of  optic 
nerve,*80.  81 

pyramidal  fibres,  distribution  of,  dia- 
gram of,  358 

trigeminal  paralysis,  75 
Cross-eye,  its  clinical  importance  contrasted 
With  insufficiency,  467,  468 

its  relation  to  refractive  errors,  453 
Crowbar  case,  2 
Cms  cerebri,  31 

diagram  of  a  cross-section  of,  32 

its  relation  to  third  cranial  nerve,  31 

lesions  of,  73,  74 

speech  tra<U  in,  67 
Crusta  cruris,  31 
Cuneus,  effects  of  lesions  of,  70,  71 

lesions  of,  81 
Current-selector,  634,  636 
Cutant-ous  vessels,  paralysis  of,  729 
Cyclocephalous  deformity,  219 
Cy8t<  ot  brain.  339 

DanielTs  cell,  625 

Deflection  of  head  and   eyes  in  cerebellar 
disease,  77 
'    Delayed  sensation,  91.  206,  398 
Delirium  tremens,  572 
Dementia,  {)aralytic,  152 
Dental  irritation  in  epilepsy,  464 
Detection  of  buried  metal,  196 
Diabetes,  from  medullary  lesion,  78 
Diagnostic  kev-board.  192 
Diathe-ses.  \\'2,  113,  119,  120 
gouty.  119 
lyiiiphatic.  120 
n<'rvous,  119 
I  strumous,  119 

Differential     calorimeter,     thermo-electric, 
I  632.  633 

Diplopia,  a  clinical  evidence  of  strabismus, 
I  4H1 

i   Direct  cerebc^llar  tract**,  42 
'  spark.  667.  ^^^^ 

DucJjennes  disease,  7H.  So,  86,  151, 152.  378 
electri<'ity  in.  71 »» 
I  fa^'ial  expre.xsion  of.  384,  385 

j   Duivi  mater,   inflammation  of  (see   pachy- 
nn-ninjiitis) 
Duration  of  svmptoms,  clinical  significance 

of,  110 
I)ynanio;^raj>li.  178 
Dysj>Imgia,  S() 
Dy>4'liysia.  7S 

Kar,  a  ^^uuh-  in  diagnosis,  154.  155 
Electrif  currents,  varieties  of  «)0'<-*>13 
Klectrical  a}>paratus.  choice  of.  <);ii»-64r> 
Electrical  bath.  <)H1.  <)!W 

currents.  thciap«'Utical  ;iclion  oi,  055. 
65«; 

reactions  of  niu.sch-s.  1SH-1.S9 

tests  of  the  >kin,  19s.  IHii 
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M^ltMtiH,  7liJ-7lO 

.h»?  cervictil  Tiym]^ftlhetu^ 

in  lo ^.uj-iii,  7'2-2,  71S3 

m  liein)ii(m*t«thH»^iti,  7^J 

ill   iiiftiiiiiiiHitoiT  '^lii^tttLMsi  of  tbo  ford, 

71R 
in  [ii^uralgEai,  7-*L  7ii7 
in  nys*tagimi«.  7'J'A 
in  jmralrflb,  719.  T^^o 
in  i^artiftift,  71*4,  720 

7:i4 
in  epasniodic  AtTwtmns,  720 

in  upmiil  ttllkltotti*.  717 
in  [etamiE^.  721 

111  trophic  «lmt*i<JerP,  72H 
m  wry  nock,  7-^1 
ptmation  of  ihe  epmal  iiord,  717-71W 

pUciiig  of,  tJHO 

pr*Mimirtf  on,  ti8 1 

«wiur»tK>i(  of.  *l^<).  liHl 

f  I3£if  ijf.  iii<?ii^ureTm^iit  rtf  «i79 

rnaH  Up,  ii-:t7 

Kmf^ts,  rojip^ritf  for  r*'ritoval  af  !»i»oHge», 

wire  brush,  637 
Electro-diacnosis,  of  aural  diseases,  19G,  197 

general  principles  of.  185-187 
ElectrolysiH,  608.  693-697 

effects  of  positive  and  negative  pole  in, 
693 

general  rules  for.  696,  (>97 

in  aneurism,  695 

in  cancer,  696 

in  extra-ut<^rine  pregnancy,  696 

in  goitre  and  Basedow's  disease,  696 

in  nydroccle.  69(i 

in  uretliral  stricture,  695,  696 

needles  for.  693.  (iOt 
Ele<^tro  physics.  6()(>-67r> 
Electro- therapeutics.  675-729 

general  rules  for,  699-703 

statical.  702-711 
Embolism.  227.  229-233 
Encenhahtis,  316 

differential  diagnosis  of,  317 

etiology  of.  316 

morbid  anatomy  of,  316 

syiimtoms  of.  3l7 
Enrephalocele.  219 
Encophaloid  tumors  of  brain,  339 
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Endart^ritiB  obliterans.  221 
Epigastric  refl<?3C,  9t5 
EpiTepsy,  ^7'JrASS 

complicatiftiii  of.  470,  i&i 

conditio  at  of  vmi^\  apjt«ratiKi  m.  ITj 

diagnoeia  of,  476.  477,  47-* 

ehjctrJcily  Ui,  722 

i^tioiogj'  of,  472-471 

ey^-defbet*  in,  UbJc  i*f,  i$B 

facial  expr/)^ion  o|,  l£d 

irri:»guliir,  17i* 

mo  to  id  anatomy  nC  47^ 

muluT  dek^l^  in.  722 

prognosis  of,  4(^1    4H2 

fymptoina  of,  47i^l7S 
table  of,  my 

treainient  of,  482-494 

varieti«#  of,  473 
EpikpHc  atirae»  476 

CT\\  476 

m^lintp,  477,  47^ 
EpilGpiiform  mtrtckfr.  M 
Epitljelial  turner*  of  hr»iti,  :i19 
EHOpht^riA.  143 
E:xug^'*r»tiMi  r**lk^3fi?w,  332 
Ivxsan'miition  of  j>fttii?mji,  Dec«««itv  far  trnn 

m.  107,  lUB 
Extjpbnna,  14*1 
Exo|ibthalHiic  goitrf.  5SrJ^-fl01 

diatina^Ji-  of  JiOO 

i^tiolfgy  nf.  nl't) 

morbid  anatomv  t*l'.  ''*HS,  ^W* 

progno^it  nf,  tiOO 

nvmpttimft  of,  imi  ilOO 

trP8tmpnto£.6(«i,  tMIl 
Kxr'^^nTiiHTit"=  r«'^h*tiii^  to  rtrtjfidml «mvitUM'i* 

seizures,  463 
Extra-uterine   pregnancy,  electrical    treat- 
ment of,  696 
Eye,  abductive  power  of,  test  for,  139 

adductive  power  ofi  test  for.  139 

a   factor  in  the  causation  of  nervous 
symptoms,  124-130 

a  guide  in  diagnosis,  133-150 

asihenopic,  130,  131 

astigmatic,  129,  130 

changes  observed  in.  121-123 

clinical  alterations  in,  123-128 

degenerative  effects  of  extirpation  of, 
25. 

examination  of,  table  of  record  for.  1 45 

hy|.>ermetropic,  126-129 

in  cerebral  tuihors,  342 

lids  of,  a  guide  in  diagnosis,  151 

movements  of,  121 

muscles  of,  insuflSciency   of,   130-13^ 
137,  138 

muscles  of,  paresis  of,  122 

muscular  anomalies  of.  new  terms  for 
(Stevens),  140-144 

muscular  anomalies  of,  tests  for.  137- 
150 
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Eye,  myopic,  120 

neuro-retiuitiH  of,  diagram  of,  322 
normal  fundus  of,  diagram  of,  322 
physiology  of  movements  of,  121,  122 
refractive  errors  of,  tests  for,  133-138 
sursumduction  of.  testfl  for,  139 

Eyes,  conjugate  deviation  of,  7-'> 

Face,  cortical  area  of,  50 

hemiantesthesia  of.  83 
Facial  hemiatrophy,  3S() 

deformities  produced  by,  386 
Facial  spasm,  153 

electricity  in,  722,  723 
Farad,  618 
Faiadaic  current,  60^-61 2 

catalytic  action  of,  689 

lit  spmal  diseases.  718 

lis  stimulating  effects,  685,  686 

modifying  efiects  of.  686,  687 

table  of.  contrasted  with  galvanic  cur- 
rent, 616  ; 
Faucfs.  in  facial  paralysis,  85 
Features,  clinical  study  of,  117-119  | 
Feigned  disease,  detection  of,  19") 
Fibre.'',  associating,  of  cerebrum,  17 

commissural,  of  cerebrum,  17 

of  cerobro-spinal  axis,  diagram  of.  31 

of  cerebrum,  classification  of,  17-19 
diagram  of,  18 

peduncular,  of  cerebrum,  17 

jivramidal,  of  brain,  2.S-30.  36 
Fibrillary  twitchings,  383 
Fillet  (see  leniniscus-tract) 
Fisj-ure  of  Rolando,  external  guides  to,  5(), 
51 

of  Sylvius,  external  guides  to,  50,  51 
P'issures  of  cerebrum.  13 
Flechsig's  method,  19 
Fluid  rheostat  of  H.  L.  Bailey.  632 
Focal   lesions,   of  (.'ervical    segments,  411, 
412  ^ 

of  dorsal  .«»egments.  411,  412 

of  lateral  half  of  spinal  cord,  414 

of  lumbar  segments,  412,  413 

of  spinal  cord,  408-418 
Foot-clonus,  M6 

its  clinical  significance,  174 

tests  for.  173 
Foot -reflex,  96 

Forehead,  clinical  facts  relating  to,  120, 121 
P'ormatio  reticularis.  43,  45 

its  relation  to  sensory  tracts,  84 
Formication,  55.  Tn^ 
Fornix.  fibn«  of.  17 

}»illars  of,  28 
Frictional  machine,  of  Adams,  649 

of  Armstrong.  650 

of  Holtz.  650 

of  Lane,  649 

of  Nicholson,  649 

of  Olto  V.  (Juericke,  647 

49 


Frictional  machine,  of  Professor  Boze,  648 
of  Toepler,  650 
of  VosR,  650 
Frie<lreich's  disease,  591 
Front- tap  contraction,  173 
Fuller's  cell,  624 

Functional  nervous  diseases,  as  purely  re- 
flex manifestations,  463-472 
necessity    for    examination   of    reflex 

causoi  of,  470,  47 1 
their  relationship  to  anomalies  of  the 
visual   apparatus   and  other   reflex 
causes,  4.')i— 172 
views  respecting  medication  in,  471 
Functional  paraplegia,  435,  436 
etiology  of,  43.) 
syniptonis  of.  435,  436 
treatment  of,  436 

(tait,  a  guide  in  diagnosis,  162-165 

of  cerebellar  disease,  76 
(lalvanic  batteries,  methods  of  construct- 
ing, 619.  623 
(talvanic  battery,  key-board  attachments, 
610 

method  nf  connecting  the  cells,  effect 
on  intensitv,  619-621 
Galvanic  cell,  613-623 

ele<tro-motive  force  of,  676 

external  resistance  of,  615,  616 

internal  resistance  of.  615 

one-fluid  cells,  with  liquid  depolarizer* 
(i23,  624 

on*'  fluid  cells,  with  no  depolarizer,  623 
with  solid  depolarizers,  623 

resistance  of,  615 

Hinijdest  form  of,  614,  615 

special  forms  of,  623-627 

varieties  of,  618 
(lalvanic  current,  ()08 

catalytic  action  of,  688,  689 

density  of,  679 

in  spinal  diseases,  717,  718 

length  of  ai)plication  of,  6S3 

modifications  of,  608 

modifying  etfects  of,  687 

(piantity  of,  676 

table  of,  contrasted  with  galvanic  cur- 
rent, 616 
Galvanic  <losage,  675-684 
Galvanic  formula)  of  muscles,  ISj),  187 
(talvanic  measurement,  675-<)S4 
(Jalvanism,  in  chorea.  722 

its  effects  on  living  tissues,  681 

its  sedative  action,  ()84 

its  stimulating  effects,  681,  685 

its  various  properties,  684,  6^5 
Galvanization  of  the  cervical  svmpathetic, 

689,  690 
(Jalvano-cauterv,  697-699 
Galvanometer.  627,628 
Ganglia,  basal,  98 
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I G  en  i^  rill  /arAjlizaUon,,  (jW* 
GeiR*rui  paralysis.  XU* 

■|Otrdk  w*n*iati{*n,  ?ll,  ^3,  -lOft 
Gliuina  of  braiHt  3311 

OklNif  h jtterieQi,  008 

Goitre,  ezcmhtiialmie.  508 

Omad  mal.^78-480 

Gr^ihospAim,  438 

GrftTit*  diaeiM,  508 

Gravity -cell  battery,  advantogos  of,  841 

Gray  aegmioratioD  of  apiiial  Mid  (aae  looo- 

iiicnn  cAl,  "ij^.  ti^t'> 
GrnVM'i*rHl  62tJ 

Gtiblt-rw  Inie.  *'iti.  7t.  86 

Gui'ficke,  Otta  v.,  fri«tional  aoachine  o(  847 
OuidcM  to  fiHMil  ejHHAl  lattonB,  410-416 
GiHfirimti*  uf  brj*iii,  '^9S 
^ihitm,  li  guRlu  m  dijtgnoals,  158 

HwmatoiiMfc  of  the  dura  mater  (see  padiy- 

numingitis) 
H»matomydluL  426-427 
HMnatorrlutfkis,  427, 428 
HAUi  diaa(|M  in,  aftor  paimlyvis,  277 
Halhicinafaopa,  from  tesiona  of  the  thal*- 

miu,  25,  27 
Hand,  a  guide  in  diagnosis,  156-1G2 

atropnv  of,  li'u 

bird-claw,  IGU,  170 

defonnities  of,  encountered.  156 

in  i)rogre88ivo  muscular  atroj»hy,  3Sl, 
382 

of  the  idiot  and  imbeciles,  IGl 

tremor  of,  15(3 

woolly,  161 
Head,  abnormal  posture  of,  from  eve-defect, 

121-123 
Hearing,  dislurbancoa  of,  with  facial  paral- 
ysis. 85 

tests  of.  210 
Hearing  impressions,  cortical  area  of,  15 
Heart,  symptoms  referable  to  when  medulla 

is  implicated.  77,  78 
Hemianaesthesia,  bo 

cerebral,  81 

electricity  in.  715,  726 

from  lesion  of  internal  capsule,  30 

in  connection  with  hemianopsia,  81 

of  cortical  origin.  69 
Hemianopsia,  binasul,  58 

bitemporal,  58 

clinical  significance  of,  80,  81 

coexisting  with  motor  aphasia,  82 
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m  dinicikl  sigmikmnm  and  tranMj#». 

5tWJ8 
U*>»U  for  dfttectifrn  of.  fA 

emmtrciplir,  of  fi^ca.  jUu»tr<ilion  of,  U-*H 
of  tongii€  mid  pAlfttc,  tlltuirsftlKJt)  af 

fepmi chorea,  25 

Hem 3 paraplegia.  353,  4 IS 

iHemipkgia.  72,  8*>,  17«,  m^ 

from  Imons  of  cog'tm  itnattim.  '22 

gnil  of,  162 

lU  clinical  gignilleaiic»,  hX  ^*'^ 

of  c*sr»bnil  origin,  26fi,  ;J66.  :i>i*,  288 
frbctrical  tr«atmMit  m,  715 

of  spinal  origm.  2B3.  2S»i,  ill 
[Her^Iiury  ataxia,  ^Mi 
Her^iluy,  lis  til  meal  rulAtion.  IV^ 
Ificc^ju^b.  electricity  in,  724  i 

i  I  lira  gi,ivity  ceD,  fcj,  62ti 
Holtt  madiiiiw.  ^fA\,  mii 

Hniinev^^  iiiipn»v«*ETi*?iit  on,  ^T-Ml 
llydrargyem.  dias?ijosi»  t»f,  5Td  ." 

syroptomji  of,  57**,  r»79 

tf(*alirjHrir  of,  riTW 
I  rydrocepliiiiic  cry.  ^107  | 

1  lydrw^pbalns,  ni-ute,  i103 

artttiiik  iiJ  patit!!nl,  180 
ditferffitTut  dmi^QouMO^  300 

■      tfUolo^  of,  305,  SOa 
fn  orb  id  n  n  IS  (o  Tj>  V  of,  :^(  nI 
prognosis  of,  3lt) 
symptoms  of,  306-308 
treatment  of,  311,  312 
acute  and  chronic,  symptoms  of,  345 
chronic,  312 

deformity  of,  314 
differential  dia^rnoAis  of.  315 
etiology  of,  313,  314 
morbid  anatomy  o(^  312 
prognosis  of,  315 
symptoms  of,  314 
treatment  of,  315 
spurious.  310 
Ilydromyelia,  433,  434 
Hydrophobia,  557-561 
diagnosis  of,  559 
etiolog^'  of,  557 
morbid  anatomy  of.  557 
prognosis  of,  560 
symptoms  of,  558,  559 
treatment  of,  560 
Hydruria,  86 
Hypewemia,   cerebral,   electricity   in,  713. 

714 
llypersasthesia,  66,  202,  203 

diagnostic  imi>ortance  of,  204,  205 
from  lead,  569 
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IIyi)erepoi>horia,  1 1^ 

Hyperexophoria,  1  \'^ 

Hyj)erkineei8,  720 

Hyj»ermetropia,  126-129 

Hypero[)ia,   latent,  ita    effect   on   nervous 

centres,  467 
Hyperosmia,  208 
Hyperphoria.  143 
Hypertrophy  of  brain,  337 

differential  diagnosis  of,  337 

etiology  of,  337 

morbid  anatomy  of,  337 

prognosis  of,  337 

symptoms  of,  337 
Hypoglossal  tract  of  brain,  2U,  30,  3f) 
Hysteria,  506-519 

diagnosis  of,  510 

etiology  of,  507 

raorbia  anatomy  of,  508 

BymptoniH  of,  508,  509 
table  of,  480,  498 

treatment  of,  515-519 
Hysterical  paralysis,  gait  of,  l(>r» 
Hystero-epilepsy,  511 

symptoms  of,  513 

Incontinence,     of    urine,     treatment      ol. 
406 

paralytic,  175 

spasmodic,  175 
Incoordination  of  movements,  93 
Indirect  smvrk,  6H5-()<J7 

length  of.  Wiii 

volume  of,  667 
Induced  current  (see  faradaic  current) 

static,  672-675 
Induction  machine,  care  of,  6<»  1-665 
Infantile  paralysis,  365 

remittent  fever,  310 

spinal  paralysis,  369,  375 
Infarction,  229,  230 

Inflammatory   disorders  of  the  cord,  elec- 
tricity in,  719 
Injnriee  of  brain,  effects  of.  2,  3 
Insufficiencies  of  eye-muscles,  general  rules 

for  determination  of,  45i-45<> 
Insufficiency,  latent,  of  eve- muscles,   13(V- 
132,137,138 

of  ocular  muscles,  clinical  importance, 
467.  468 

of  the  eve -muscles,  manifest  and  latent, 
454 
Insula,  lesions  of,  71 
Insulation,  static.  670 
Intermittent  cramp  (see  tetany) 

tetanus,  437  (see  tetany) 
Internal  ca]>sule,  diagram  of.  255.  268 

of  brain  (see  capsule,  internal) 

subdivisions  of,  268-270 
Interrupted  current  (see  faradaic  current) 
Interrupter,  of  faradaic  machine,  609 
Intra-cerebral  hemorrhage,  256,  257 


Island  of  Reil,  its  relation  to  8i»eech,  1(> 
lesions  of,  71 

Jacksonion  epilepsy,  table  of  8ym[)tom8  of, 

285 
Joints,  changes  in,  after  paralysis,  277 
Joule,  618 
Jounod's  hoot,  37") 

Key-board  attacliments,  of  galvanic  battery, 

640 
Kinesodic  system  of  sjiinal  conl,  93,  94 
Knee-ierk,  96 

abolition  of,  40,* 

tests  for,  173 
Kussmuul's  paralysis,  442 

Landry's  paralysis,  442 
Lane's  frictional  machine,  619 
Latent  insufliciencv    of    eve-muscles,    132, 
137,  138       " 
muscular  anomalies  in  the  orbit,  456, 
457        • 
Lateral  spinal  sclerosis,  357 

diagnostic  table  of,  364 
diagram  of,  362 
etiology  of,  359 
morbid  anatomy  of,  359 
varieties  of,  359 
secondary  variety,  361 
diagnosis  of,  363,  364 
etiology  of,  361,  362 
morbid  anatomy  of,  361 ,  362 
prognosis  of.  365 
symptoms  of,  3<>2-364 
treatment  of,  363 
Law,  of  Ohm.  618 
Lead-colic,  568 
Load-enceohalopathy,  569 
Lead-paralysis,  1<>0,  568 
Lead-poisoning  (see  plumbism) 
Leclanch6's  cell,  623 
agglomerate,  623 
Le  Fort's  method.  693 
Lemniscus  tract,  43,  46 
its  spinal  origin,  33 
its  two  bundles,  32,  33 
lesions  of,  77 
Leptomeningitis,  infantum,  303 

spinalis,  415-423 
Leyden-jar  spark,  668,  669 
Limbs,  cortical  areas  of,  50 
Line  of  Gubler,  36,  74,  85 
Lips,  a  gtiide  in  diagnosis,  151-151 
Living  tissues,  relative  resistance  of,  616 
Lobe,  occipital,  its  relation  to  sight,  15 
Localization,  cerebral,  views  respecting  it,  2 
Lock-jaw.  581 
Locomotor  ataxia.  390-105 
diagnosis  of,  401 
diagram  of,  397 
etiology  of,  395,  396 
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Looomotor  atuuK  gMt  of,  164, 386,  389 
sastrie  enm  in,  402, 403 
ulnttaryitioiu  of  changes  in  oord  o^  382 
jotnl  diMige^  in,  39U-40L 
morbid  anatomy  oi^  391-395 
pains  of;  397,  398 
pramotis  ot  405 
papls  in,  396,  307  . 
stages  of;  396-3!)3 
symptoms  of,  396-403 

relative  frequency  of;  403 
table  of,  548, 505 
treatment  of.  405,  40C 
Ij5wenfel<£tf    deductions    relative   to    Uie 
action  of  galvanic  curi-ents  on  the 
brain,  715 
Lower  limb,  cortical  area  of,  50 
Longs,  symptoms  referable  to,  when  me- 
dulla is  implicated,  78 

Magneto-enrrent,  613 
Mari^Bavy  cell,  623 
Median  nerve,  paralysiii  of;  15S,  159 
Medulla,  injuries  of;  2 
oblongata,  100 

architecture  of,  diagram  of,  78 
component  parts  0^41 
effecti  of  lesions  of,  77.  78,  86 
functions  of,  16,  43-45 
nerves  of;  lesions  of,  85,  86 
nuclei  of,  diagrams  of,  42 
symptoms  of  compression  of,  80 
tracts  of,  diagram  of,  4-") 
vaso-motor  centres  of,  86 
Megalopflia,  123 
Megrim  (soo  migraino) 

Mtriuorios,  utTccied  in  cortical  disoane,  7<>-72 
of  iiiuscular  acts,  cortical  cciure  of.  hi 
storage  of,  in  cerebral  cortex,  Gl,  <)2 
in  cortical  cells,  9 
Meningeal  hemorrhage,  2S2 

rlitferential  diagnosis  of,  281 
etiology  of,  282 
morljidf  anatomy  of,  282 
prognosis  of,  2s:^ 
symptoms  of,  283 
treatment  of,  283 
Meningitis,  l>asilur,  303 

cerebral,  chronic  variety.  2*M) 

ditfen-nlial  rhjignosin  of,  301 
eiiologv  of,  300 
morbid  anatomy  of.  300 
j'rognosis  of,  3u2 
symptoms  of.  3W,  301 
treatment  of,  302.  303 
Bubacute  yariety.  298 

differential  <liagno«iH  of,  299 
<tiology  of,  2i»9 
morbiil  anatomy  of,  299 
]irognosi8of.  2t>9 
symptoms  of.  299 
tr»*alment  of,  299 


Meningitis,  oerebro-aisal,  attiftrfa  of  a** 
tt«it.l66 
tabercolar,  303  Im  liydroe0piial«») 
Mmtal  aleohcdtsm,  o78 

lM3nllMs,ph]ruoto0r<^ 
Merennal  poisonmg,  578g  699 
Mesmeepnalon,  99 
Method  bfFMiB^  19 
of  Gndden,  1^ 
of  Tfirok,  19 
Meyer's  method,  689 
Microcephalic  hrain,  219 
Micropsia,  123 
Mignune.  532-541 

etiologv  of,  532, 533 
heredity  of,  532, 533 
its  dependence  on  eyatteMi>t  58S.  SSSi 
.  symptoms  of,  5S3-4»9 
treatment  of,  539-541 
Miliary  aneurism,  220-222 
etiologr  of;  221 
morbid  anatowr  o^  220 
symptmns  ^  «1 
Milliampdre-meter,  029.631.  977. 97S 
Modifying   effects   of  eleoteidal    OMrcnta, 

68&-688 
Mogigraphia,  436 
Mono-anasthesia,  70 
Mono-panBsthesia,  70 
Monoplegia,  69,  70, 176.  264,  265 

electricity  In,  716 
Monoe{>a8m,  70 

electricity  in,  716 
Morbid  fears,  529 
Morton's  pistol-electrode,  674 
Motor  im|>ulses.  4 

jiaralysis,  rule8  for  electrical  treatment 
in,  720  (see  mralywis) 
Mouth,  a  guide  in  aiagnosiB,  151-153 
Moyemenlfl,  rotary,  in  cerebellar  dieeatte,  77 
Multiple  neuritis,  374.  561-5*^7 
diagnosis  of.  564,  565 
etiologv  of,  5(>2 
morbid  anatomy  of,  561,  5(52 
prognosis  of,  56(3 
svmj)tom8  fjf,  563,  5<>4 

table  of.  565 
treatment  of,  566,  567 
sclen^is.  331 

sj»inal  sclerosis,  diagram  of.  863 
Muscles,  electrical  reactions  of.  lSt;-lK8 
I   Muscular  area  of  cerebrum,  14 

atro]»hy,  its  relation  to  spinal  diseaAes, 

93,  94 
reactions  to  galvanism,  noriual,  190 
sense,  tests  of,  181,  182 
Myelitis,  428-433 
acute.  428 

diagnosis  of.  430 
I  etiology  of,  428 

I  morbi<J  anstomy  of,  428.  429 

'  prognosis  of,  430,  431 
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Myelitia,  acnfce,  symptoms  of,  429,  430 
treatment  of,  430,  4S\ 
clironic,  431.  432 
diaenosiB  of,  432 
etiology  of,  4iU 
morbia  anatomy  of,  431 
prognosis  of,  432 
symptoms  of,  431,  432 
treatment  of,  432 
ditfuse,  symptoms  of,  table  of,  565 
symptoms  of,  table  of,  426 
Myelomeningitis,  429 
M^'opia,  129 
Myosip,  403 

Myotonia  congenita,  440-442 
MyxQxleina.  Wl-604 
diagnt)sis  of.  003 
etiologv  of  <i02 
morbiil  anatomy  of,  601,  602 
prognosis  of,  604 
symptoniH  of,  602,  603 
treatment  of,  604 

Nails,  changes  in,  after  paralysis,  277 
Nairne's  modification   of    Ramsden's    ma- 
chine. 648 
Nerve,  abducens,  lesions  of,  83 

facial,  course  of  fibres  of,  origin  of,  43 
decussation  of  its  fibres  within  the 

pons  varolii,  36 
effects  of  lesions  of,  85 
paralysis  of,  85 
motor  oculi,  lesions  of,  82 
paralysis  of.  82 
special  nuclei  of,  82 
musculo-spiral,  paralysis  of,  159,  160 
olfactory,  lesions  of  79,  80 
optic,  diagram  of,  57.  59 

lesions  of.  80-82 
trigeminus,  deep  fibres  of,  43,  44,  83 
general  clinical  deductions  relative 

to  lesions  of,  84 
paralysis  of,  83,  84 
trochlear,  lesions  of,  83 
ulnar,  paralysis  of.  157.  158 
Nerve- react  ions,  normal.  190 
Nerve-roots,  effects  of  lesions  of,  91 
spinal,  anterior,  93-95 
posterior,  91,  93,  95 
Nerve-stretching,  406 
Nerves  of  medulla,  lesions  of,  85.  86 
Nervous  bankruptcy.  466 

predisposition,  rationale  of.  468,  469 
Neuralgia,  541-553 
diagnosis  of.  550 
differential  diagnosis  between  various 

ty}»es  of,  547 
electricity  in.  726.  727 
etiology  of,  542-544 
modifying  causes  of,  542 
morbirl  anatomy  of  544-546 
predisposing  cau>o.s  of.  5|:> 


Neuralgia,  prognosis  of,  550,  551 

symptoms  of,  54<>-550 
tables  of;  547.  549 

treatment  of,  551-554 

trigeminal,  84 

types  of,  percentage  of,  545 

visceral,  eleciricitv  m.  727 
Neu rast  h en  i  a.  51 9-53 '} 

cerebral,  525,  526 

diagnosis  of,  525 

etiology  of,  520-521 

morbid  anatomy  of.  525 

]»rogno8i8  of  529,  530 

spinal.  526,  527 

sym|>toms  of,  525-529 

treatment  of,  530-532 
Nicholson's  "  induction  machine."  640 
Nuclei,  caudate  and  lenticular,  functions  of, 
22 

of  the  medulla  oblongata,  42-45 
Nucleus,  caudate,  of  cerebrum.  20 

lenticular,  capsular  fibres  of,  28 
lesions  ol,  73 
of  cerebrum,  20 

of  Stilling,  31 

red.  31,  32,  38,  39 

effects  of  lesions  of,  33 
Numbness,  55 
Nymphomania.  509 
Nystagmus,  76 

electricity  in,  723 

Ohm.  618 

Ohm's  law,  618,  683 
Omalgia,  508 

Ophthalmoplegia,  external  82 
Ophthalmoscopic  examinations.  149,  150 
<Jphthalmo8copy,  in   determination   of  re- 
fractive errors  of  the  eye.  453 
objections  to,  as  a  means  of  measuring 
refraction.  453.  454 
Optic  atrophy,  403 

ne^^'e,  diagram  of  57.  59 
thalamus,  16.  20,  23-28 
diagram  of,  23 
effects  of  lesions  of  25-28 
pulvinar  of  25 
subdivisions  of  23-25 
transverse  vertical  section  of  27 
tract,  its  relations  to  internal  (japsule,  30 
Orthophoria.  142.  143 

Pachyderm ique.  <-achexic,  601 
Pachymeningitis.  287 

differential  diagnosis  of  289 

etiology  of  2SH 

morbid  anatomy  of  287 

prognosis  of,  291 

symptoms  of,  288,  345 

treatment  of,  25)1.292 

varieties  of.  287.  288.  290 
spinalis.  415-423 
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PiMhyiiiemiigitiii     tpinalif,    viuritfliei    o( 

•ymptoms  ot  41B.  417,  il9. 420 
Pain,  impreiBioiii;  cortical  area  of,  16 
iti  cfinkal  mgnifioaaoe,  109 
iti  nlatioii  to  spinid  diacaaw,  91 
npinal,  its^elinieal  fignifi^aaee,  93 
Painml  pointa,  elaetrieal  ti^almeat  of,  692, 

693 
Palate,  a  guide  in  diag&oeia,  154 

in  &cial  parahrne,  85 
Palm,  flattening  of,  381  ' 
Panljiis  agitane,  161, 58S-591 
magnoeift  of,  589,  590 

from  cerebral  aderona,  333 
etiology  of,  587 
gait  0^163. 164.  588 
mdrbid  anatomy  oif;  586, 587 
prognotie  of,  5CiO 
eymptome  ot  587, 588 

table  dr.  498 
treatment  o£  590. 
Paralysie,  alcohduc.  575,  576 
bnlbar,  85,  86.  378 

&cial  ezpreieion  of,  384, 385 
complete,  53 
croised,  53 

of  ol&ctory  type,  80 
electricity  in,  n9,  720 
&cial,  crotMMd,  74,  75 
from  arsenic,  571,  572 

cortical  cerebral  leaiont,  49,  284 

lead,  568 

non-cortical  cerebral  leeions,  284 

phoephoroB,  572 
bysterical,  &cial  expremion  in,  170 

gait  of,  165 
Kussmaul-Landry'H,  442 
labio-glopso-pharyngeal,'  85 
motor,  degrees  of,  177 

rules  of  electrical  treatment  in.  720 

tests  for.  171.  176-179 
of  alxhicens  nerve.  83 
of  Bell,  s.-) 

of  fa<  o,  from  cerebral  hemorrhage,  276 
of  motion,  clinical  significance  of,  48,  49 
of  motor  oculi  nerve,  82 

from  cerebral  hemorrhage,  275  276 
of  the  insane,  3.56 
of  trigeminus  nerve.  83.  84 
of  trochlear  nervn.  8.', 
pseudo-hypertroi'hic.  characteristic  at- 
titude of  1«)7.  1«;8 

gait  of.  164 
sensory,    from    intracerebral    hemor- 
rhage, 272 

\t»  clinical  significance,  53-60 
spastic,  357 

gait  of  1(53 
spinal.  91.  93.  9» 

infantile,  369 

of  a<lults.  acute.  369 
trigeminal,  crossed,  75 


rWftl\*tie  diMiHO***,  15:2 
rAniplia>nii,  IH,  tUi  m.  '^' 
PLiraph'gJii,  m,  3fi3 

efTviciil,  177 

gaiT  of,  162,  IH3 

iHunoid,  gait  t4.  1*13 
Piirwin,  fl^cirioity  in.  71  J*, 

of  cye-muscllsji,  12:: 
Park  iiiJ-oii'rt  dtwa^fi  %HH 
Pj*li*llar  Ml":vx,  ii3«o!Uion  of»  40S 

Age  of,  ViiUie  of  in  <iii&giKfiii«.  110 

fmUin^^ni  117-1  ly 

hjib]t?<  of,  113         ^^K^ 

oocnpation  of,  US 

eex  o(  importance  of  noCtn^  112 
Pearl  tnmore,  340 
Penmyelitia,  429 
Permanent  battery,  64a-645 
Peroneal  reflex,  96 

test  for,  173 
Petit  mal,  478 
Phoephome-paraljrtie,  672 
Pia  mater,  inflammation  of  (see  nMdiuigiti^ 
Piesmeter.  199 

Pinniform  decomation  of  aenaory  tracta,  45 
Pietol-eleetrode,  Mortoli't;  074 
Plantar  reflex,  96   ' 
Plate  machine  of  Bamideo,  648 
Plnmbinn.  567-071 

diaflpoeis  ot  569, 670 

etiologjjr  ci,  667 

morbid  anatomy  of,  667 

prognoais  o£  670 

tymptoms  of,  667--669 

treatment  of,  570,  571 
Polarity  changer,  636 
Polarized  cell,  646 
Polar  method,  186 
Poliomyelitis  anterior,  365 
diagnosiH  of,  372 
etiology  of,  368.  369 
morbia  anatomy  of,  36i».  367 
prognosis  of,  374 
symptoms  of,  369-372 

table  of,  426 
ti-eatment  of.  374.  375 
varieties  of,  36H-.372 

infantile  variety.  368 

I)hotographs  of'  36<>-370 

symptoms  of,  table  of,  5<;5 
Polyuria,  5(^9 
Pons  varolii,  decussation  of  facial  nerve  in. 


36 


"4 


effects  of  lesions  of,  36. 

tihres  of,  33 

^ray  substance  of,  33 

its  construction  and  functions, 

reticular  formation  of.  35 

transverse  section  of.  IW* 
Posterior  lon>?itudinal  bundle.  35 
Postero- lateral  spinal  sclerosis.  591-,5ft8 
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Postero-lateral  sj>inal  sclerDsis,  differential 
diagnosis  of,  595-597 

morbid  anatomy  of,  591,  592 

Hymptoms  of,  593-594 

treatment  of,  598 
Pot*t-hemiplegic  contracture,  270 
Po8t-[>aralytic  rigidity,  electricity  in,  715 

tremor,  333 
Potential,  high  and  low,  (513,  614 
Primary  current,  612 

lateral  sclerosis  (see  lateral  spinal  scle- 
roniy). 
Principles  of  static  induction,  651-655 
Prisms,  their  indications  and  uses,  458,  459 
Progressive  muscular  atrophy,  372,  379-388 

deformities  of  382-385 

diagnosis  of,  384 

diagrams  of,  380 

etiology  of,  380 

gait  of,  lt>') 

morbid  anatomy  of,  379,  380 

prognosis  of,  386,  387 

symptoms  of,  380-384 

treatment  of,  387,  388 
Psammoma,  340 

P8eu<lo-hvpertrophic   paralysis,   373,  388- 
39b 

attitude  of,  388,  389 

diagnosis  of,  390 

etiology  of,  388 

gait  of  389 

morbid  anatomy  of,  388 

prognosis  of,  390 

symptoms  of.  388-390 

treatment  of.  390 
Ptosis,  82. 

Pulvinar  of  the  optic  thalamus,  25,  27 
Pupil,  Argyll  Robertson's,  93 

contraction  of.  120 

dilatation  of  120,  121 

hemiopic  reaction  of,  83, 121 

in  lesions  of  f>ons,  75 

rigidity  of,  403 

Robertson's,  tests  for,  120 
Pyramidal  tracts.  42 

diagram  of,  45,  58 

in  crus  cerebri,  31 

in  pons  varolii,  33 

of  brain,  28-30,  36 

Kachialgia,  508 

Kamsden'B  plate  machine,  648 

Kanney's    improvement      on     the     Holtz 

machine,  657-661 
Reaction  of  degeneration.  189,  190 
Reflex,  abdominal,  96,  171 

ankle,  96 

cremasteric,  96,  171 

epigastric,  96,  172 

foot.  96 

gluteal.  171 

patoljjir.  ^6 


Reflex,  peroneal,  9t>,173 
plantar,  96,  171 
pupillary,  176 
rectal,  1/4 
scapular,  96,  172 
sexual,  175,  176 
vesical.  174 
Reflexes,  a  guide  to  the  spinal  segments,  172 
deep,  96 

organic,  174-176 
skin,  171,  172 

diminution  of,  174 
spinal.  170-176 

abolition  of,  96,  174 
clinical  deductions  respecting,  174 
<ifcep,  96 

exaggeration  of,  96 
in  connection  with  incoordination, 
96 
U-ndon,  172,  173,  J  82 
exaggeration  of,  174 
Relative  resistance  of  living  tissues,  616 
Remak's  method,  685 
Resistance  of  galvanic  cell,  615 
Respiration,  Cneyne- Stokes,  86 
Restiform  body,  37 
Retarded  sensory  impulses,  91 
Reticular  formation  of  pons  varolii,  35 
Rheophores,  636 
Rheostat,  631,  632 

descrij)tion  of,  631,  632 
emplovment  of,    in  galvanic   applica- 
tions, 681,  682 
fluid,  of  H.  L.  Bailey,  632 
use  of,  632 
Robertson's  pupil,  208 
tests  for,  120 

Sand-tumors  of  brain,  340 
Saturnine-poisoning  (see  plurabism) 
Scapular  reflex,  96 
Scirrhus  of  brain,  339 
Sclerosis,   cerebro-spinal,  facial  expression 
in,  170 
cerebro-spinal,  gait  of,  165 
spinal.  3^4 
Secondary'  degeneration,  267 

lateral  sclerosis  (see  lateral  spinal  scle- 
rosis) 
Senile  meningitis.  297 
Sensation,  delayed.  206 

of  ]>ain  and  temperature,  tests  for,  206, 

207 
of  touch,  pain,  and  temperature,  corti- 
cal centres  of.  15 
Sensory  area  of  cerebral  cortex.  15 

nerve-tracts.    ele«tricity    in    disorders 

aflecting,  724-728 
}»henomena,  abnormal,  352-354 

their  clinical  significance,  93 
tracts,  42 

of  brain,  2.s,  30,  36 
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Sex«  its  cliaical  relatioiui,  112 

SImkiQg  palg7»  66B 

Siok-h^uladie  from  eye-defect,  126,  128, 

129  (see  miffraine) 
Sidmen's  and  Halike's  ceil,  625 
Sight,  its  reUtions  to  occipital  cortAz,  15 

views  of  Ferrier,  Mnnk,  and  otliets,  15 
Bitamm  of  bvain,  diagram  of,  225,  226 
Skin,  angionenroeee  of,  729 
electrical  teeti  of,  199 
r^ezes,  95,  96,  171, 172 
teste  for  tactile  senstbill^  of,  199-201 
Smee's  ceU,  623 
Smell,  abolition  of,  79 
Sneeiing,  electrical  in,  724 
Spasm,  a  83rinptom  of  spinal  diseiee,  96 
efiiects  of  electrical  treatment  of,  721 
of  spinal  Gri^»  96, 174 
static  electricity  in,  721. 
Spannodic  affsctions,  electricity  in,  720-724 
asthma,  electricity  in,  723 
tabes.  357-359 
Spastic  paralysis.  357 
Special  electro-therapentics,  712 

senses,  impairment  of,  from  cerebral 
hemorrhage.  273,  274 
in  cortical  disease,  70 
tests  for.  207-209 
Speech,  Broca*s  centre  of,  15, 16 

cortical  area  of  motor  impulses  con- 
cerned in,  15,  16 
diagram  of  mechanism  of,  67 
disorders  of,  60-68 

from  lesions  of  the  pons,  75 
8pe*5h-tract,  67,  75 

of  brain.  28.  30,  36 
Spinal  affectionp.  electricity  in.  717 
ansemia,  447 

diagnosis  of,  4  17 
etiologv  of.  447 
morbid  anatomy  of.  447 
prognosis  of,  447 
symptoms  of.  447 
treatment  of.  447.  448 
apo|>lexy,  diagnosis  of.  426 
etiologv  of,  425 
morbid  anatomy  of,  425 
prognosis  of.  426.  427 
symptoms  of.  425.  426 

table  of.  426 
treatment  of.  427 
automatism.  101 
commissures,  8^ 

conducting  trart-^,  diagram  of,  87,  92 
congestion,  444-447 

diagnosis  of,  445.  44»i 
etiologv  of.  444.  445 
morbid  anatomy  of.  444 
prognosis  of.  446 
symptoms  of.  445 
treatment  of.  I4»> 
contracture,  94.  H-i 


Spiral  cord,  ar*terioi 
357 


anterior  Itorna  of,  SU,  Wr 

intlHiumMiou   of    fMir    polio 
iijyeUtiic  iinti^r(or) 
coiigmntal  ikbuortiiiklitip^  dC,  SStft 
cotiHt ruction  of,  *i\&^n%m  of,  3S0. 
351 

table  0(860 
^eds  <^  complete  dtvinoa  oi,  9^ 
lesbns  oC  8^-97 

pTMSItfe  WIOII,  ^ 

focal  lenoBS  «(  Ml,  3tX>,  4»-448 
frmctional  diseasae^C  800.^184-448 
gray  matter  o(  fanclwaa  9t,  labia 

of,  355,  356 
ffroaps  ai  fibres  in,  340-302 
lesions  oC  niidee  in  diagnoeia  o( 

gray  matter  oC  OS 
motor  cells  o(  88 

colnmns  oJ(  88 
Don-^steroatic    lesions    oC   340, 

4\KS  44.0 

posterior  o^nmns  of  sdectMne  of 

J  see  locomotor  ataxia) 
ex  arcs  of;  diagram  <»,  06 
sensory  colnmns  oC  88,  01 
summary  of,  100, 101 
systematic  lesions  ot  340, 3S0 
tro]  hie  cells  of,  88,  01 
tnroorB  of,  423,  404 
unilateral  lesions  of,  05 

diagram  of,  391 
vascular  lesions  of.  350 
vinceral  disturbances*  in  diseaj^efi  of. 
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white  matter  of.  function.**  of, 
of.  355 
degeneration,  secondary,    diagram 

354  .      .      .  ' 

diseases,  faradization  in,  718 

galvanic  current  in.  717,  718 

symptoms  of,  table  of.  353 
gray  matter,  diagram  of.  94 
herniplegia,  285.  286.  414 
hemorrhage.  425 
irritation.  435 

etiology  of,  435. 

symptoms  of,  435 

treatment  of.  435 
lateral  sclerosis  (primarv  variety).  35v*- 
361 

diagnosis  of.  361 

symptoms  of,  360,  361 
leptomeningitis,  svmptoms  of,  table  of. 

422 
meningeal  hemorrhage,  427.  428 

etiology-  of  427 

morbid  anatomy  of.  427 
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Spiual    lueniii^eHl    hf>tnorrhage,  prognosis 
of.  427,  428 
symptoms  of,  427 
table  of,  42»> 
treatment  of,  428 
meningitU.  415-42,*J 

diasnosb*  of,  404,  420-422 
etioio^  of.  418 
morbid  anau>mv  of.  4lrt-418 
p^o^n()sis  of.  4^1 
symptoms  of,  418-J  JU 
treatment  of,  421.  42.i 
varieties  of,  41H-1I8 
nerve- rootf.  350,  351 

effects  of  lesion  of.  i)l 
n».MV(-tra<*ts,  diagram  of.  47.  '>8 
neuralgias,  symptom.**  (»f,  table  of,  549 
pa«hvmeningitis,    symptoms   of,    table 

of,"  422 
pain.  93 

reflexes.  89.  iU.  9H,  I70-17«» 
abolition  of,  352 
exaggeration  of.  352.  353 
superficial,  95 
sclerosis.  331 

of  anterior  column'*.  357 
p<  )ste  ro  - 1  a  leral .  59 1 -5HS 
segments,  88,  89 

architerturn     and      functions    of, 

tables  of.  355,  35ii 
diagram-^  of.  89.  90.  92 
tumors.  12  {.  421 

diagnosis  of.  421 
etiology  <»f.  124 
mubid  anatomy  of.  423 
progno.-sis  of,  421 
symptoms  of  424 
treatment  of.  424 
Spoti^e  ele<"trolH«.   reasons  for  removal  of 

sjxmge.  ♦)  iH 
iSpuriou-  bydroc«'pbj»lus.  310 
Squint,    itp  relation  t<*  refractive  errors  of 

the  eye,  45.*  > 
Statical  electro-therapeutics.  702-71 1 
Static  breeze,  670-672 

electricity,  612,  613,  647-ii75 

compared  with  galvanism,  655 
electro-motive  fon*e  of.  655 
general  rule^  for  use  of,  708-711 
in  chorea,  722 
in  medicine.  t>55-i)61 
in  spasm.  721 
indications  for.  705.  706 
internal  resistanct-  of.  655 
methods  of  application  of.  6«»5-<)75 
mo  lifyiug  effects  of,  6s7 
phvsiologv  of  tJHTapeutical  action 

of  706-^708 
quantity  of.  <i55 
induced  current.  672-<>75 
induction,  f)rin<'iples  of.  r>51-(>55 
insulation.  670 


Static  machine  (see  frictional  nuuhme) 
care  of,  661-665 
charging  of,  664 
improvements  in.  r»r>6 
length  of  spark,  ri60 
(|uantity  of.  t>56 
outfit.  «6I 
shock.  tm8.  IW9 
Stevens'  metho<l  for  the  detection  and  cor- 
rection of  anomalies  of  tiie   visual 
apparatus,  axionir?  relating  to.  -452- 
461 
operation.  IHO  i 

Strabi.'^mus.  121 

Its  clinical  import^ince  contrasted  with 
insuflficiency,  467.  168 
Strumous  diathesis,  1 19 
;   Subacute  cerebral  meningitis,  29t) 
'   Substantia  nigra,  31 

cells  of.  32 
.   Symptoms,  general,  duration  of,  clinical  sig- 
nificance of,  110 
j  exiiting  causes  of,  110,  111 

revealed    by    clinical    history    of    the 
■  patient,  f08-ll6 

reveale<l  bv  the  sense  of  sight  <luring 
I  a  cliniral  examination.  116-170 

I  revealed  by  various  tests.  170-213 

Synco{)e.  symptoms  of.  table  of,  480 
Syringomyelia.  433.  434 
diagnosis  of  134 
etiology  of.  433 
morbid  anatomy  of.  433 
prognosis  of.  431 
symptoms  of.  4:53.  434 

Tabes  dorsal  is.  gait  of.  164  (see  locomotor 

ataxhi) 
Tabes,  spasmodic.  '»57-359 
Tache  cerebral.  3<)7 

Tactile  sensibility,  normal,  table  of,  201 
Tjiste.  disturliances  of  with  facial  paralysis. 
85 

tests  for.  209.  210 
Tegmentum  cruris.  31 

effects  of  lesions  of.  33 
Teeth,  a  guide  in  diagnosis.  153.  154 

defe<*ts  of.  as  a  cause  of  epilepsy.  464 
Tempernture    im})ressions.  cortical  area  of. 

modifnations  of    in    cerebral    hemor- 
rhage. 271.  275 
Tendon  reflexes,  9»> 
Terminal  labile  stimulaticm.  685 
Tests.  ebM-tric.  171.  18r>-ls7 
electrical,  185-199 

summary  (»f.  194.  195 
employe<l  in  diagnosis.  170-213 
for  associating  tracts  of  cerebrum.  184 
for  commissural  fibres  of  (Mrcbnnii.  l^l 
for  incr)or<linatif.ii  of  inoveinent.    179- 
181 
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lor  motor  pAraiyBit,  171, 176*182 

for  reflox^  exoitftbUity  ai  tho  smnal 
cord,  170-178 

for  Mnaory  nerves,  171 

for  tMtile  seoae,  19^-202 

for  visioii  and  ocubr  movemmiti,  13S- 
160 
Tetanoid  paraolMtta.  357 
TetinoB,  dtwuMiH  o(  584 

deotricivf  in,  724 

etiology  of.  581 

fooial  ezpreeuon  of,  155,  583 

prognosie  o(  584,  585 

symptoms  of,  582,  583 
table  of.  422 

treatment  of.  585 

varieties  of,  582 
Tetany.  437-440 

dSagnosis  of.  439 

etioiogv  of,  438 

morbid  anatomy  of,  438 

prognosis  of,  439,  440 

symptomi  of,  438,  439 

trea&neni  oi;  440 
Therapentical  action  of  electrical  cnrrentu, 

655,656 
Tbermo-electric  .differential     calorimeter^ 

632.633 
Thermometry,  cerebral,  study  d,  633 
Hiomsen's  disease,  440-442 

diagnosis  of.  442 

etiofoffy  of.  440 

morbm  anatomy  of,  440,  441 

symptoms  of,  441,  A4'2 

treattnent  of,  412  | 

Thrombosis  of  cerebral  capillaries,  22H.  221)    , 

of  cerebral  simisen,  2i»-22H  ' 

Toeph-r  machine,  tJ5<^  | 

Ton^u*',  a  guide  in  diagnosis,  153,  1^4  ' 

loss  of  power  of  protrusion  of,  7S  i 

Torticollis,  electricity  in,  723  I 

Touch-impreHsions,  cortical  area  of.  1")  j 

T()U<h,  it«  disturbaiici'H,  «lini«"al  sigiiifiiranco    < 

of,  91 
Tra.t.  fron to-central,  1^1 

Inppocanipo  teniporo-central.  184 

hipj>(>caiiip<)-teriiporo- frontal,  184 

occipitM-rentral  !s|. 

o<:fipito  irinporal.  ISJ 

teni]M)n)  central.  18  I 

ti-niporo-frontal.  \S\ 
Tremor,  alcoholic.  •")74 

etiology  of,  580 


Tremor,  in  oerebral  diisaiait  73 

of  eeiebral  origta.  SSI 

post-paralytie,  333 
Trspliinsiig.  guides  for,  4^-4^1 
Trismus,  m 

neonatorum,  562 
Trophic  disofdsn,  dectrieity  in,  72S 

dtsturbanoss,  353 
Trouv«*sc^,624 
Trousseau's  test,  438 
Tubercular  tumors  of  brain«  838,  839 
Tumors  of  brain.  218 

etiology  of,  341 
varied  oC  338-341 

of  the  brain  and  its  envalopea,  337 
Ttirck*s  method,  19 
Two-fluid  cells  of  galvanism,  625-^37 

Ulnar  paralysis,  157. 158 
Uniu,  electrical,  table  of.  617 
Upper  limb,  cortical  area  of ,  50 
Unemia,  symptoms  ot  table  of,  480 

Vaginismus,  609 

Vaso-motor.  and  trophic  disturbancea  horn 

cerebral  hemorrhage,  277.  278 
centres  of  tiie  medulla,  86 
system,  diseases  of,  eleetiiciij  in,  926- 

729 
Vermis,  lesions  of,  symptoms  oC  76 
Vertebnd  caries,  symptoms,  of,  taUo  oC  549 
Viscera]  functions,  their  depandence  mpam 

the  nerve-centres,  466 
Vision,  tests  for  defocts  of.  133-135 
ViHual  field,  145 
Volt,  618 

Voliaism  (see  galvanic  current) 
Vomiting,  86 
Von    Marum's  modiiication   of   Ramsden*8 

machine.  648 
Voss  machine.  BoO 

Walkc'r's  rell.  623 
Watt.  618 

Will-trajt  of  cerebrum.  28-3(> 
Woollv  hand,  161 
Wonl-hlindness,  6.'),  tM^.  234-2:?6 
Word -deafness,  64,  60,  234-2:^t> 
Wrist-drop,  159.  160,  38.5 
Writer's  cramp,  436,  437 

etioiogv  of,  436 

morhiif  anatomv  of,  \'M 

symptoms  of,  4.^(>,  137 

treatment  of,  437 
Wry-ncrk.  electricity  m,  723 


etiology  of,  581 

facial  expression  of,  155,  583 

prognosis  of,  584,  585 

symptoms  of,  582,  583 
table  of,   422 

treatment  of,  585 

varreties  of,  582 
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diagnosis  of,  439 

etimogv  of.  438 

morbia  anatomy  of,  438 

prognosis  of,  439,  440 

symptoms  of,  138,  439 

treatment  of,  440 
Therapeutical  action  of  electrical  currents. 

655,  «5<> 
Thermo-electric     differential      calorimeter, 

*532,  »i33 
Thermometry,  cerebral,  study  of,  633 
Thomsen's  disease,  440-442 

diagnosis  of,  442 

etiolog}'  of,  440 

morbid  anatomy  of,  140.  441 

symj)t<^>ms  of,  441,  442 

treatment  of,  442 
Thrombosis  of  cerebral  capillaries,  22S.  221) 

of  cerebral  sinuses,  22.'J-226 
Toe} tier  machine.  t)50 
Ton^ut',  a  guide  in  diagnosis,  153,  154 

loss  of  powor  of  protrusion  of,  78 
Torticollis,  electricity  in,  723 
Tou<h-impressions.  cortical  area  of.  15 
Toii'-h,  its  disturbaiic«*s,  'linical  significance; 

r.f,  91 
Tra.t.  fron to-central.  IS1 

hippocampo-temporo-central.  184 

hi|»jM)cainp()-tomporo-frontal,  184 

occipitu-central  184. 

()<-cipit<>-t«'mporal.  181 

teinporo  c«mtral.  181 

t<'riipuro-froniaI.  181 
Tremor,  alcoholic.  571 
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Tunk's  method,  19 

Two-Huid  cells  of  galvanism,  625- 

Ulnar  paralysis,  157.  158 
l.'nits,  electrical,  table  of,  617 
rpper  limb,  cortical  area  of.  50 
Urivmia,  symptoms  of.  table  of,  48 

Vaginismus.  509 

Vaso-motor.  and  trophic  disturha; 

cerebral  hemorrhage.  277.  : 
centres  of  the  medulla.  86 
system,  diseases  of,  electricity 
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Visceral  functions,  their  dependei 
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Visual  lield,  145 
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machine.  648 
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